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ABSTRACT
The need for greater levels of energy efficiency has never been as clear as it is now.
In the case of Chile, factors such as high energy consumption, high energy prices
and growing concern for the environment and energy security have contributed to a
growing awareness of the need for further developing energy efficiency. However,
this awareness has mainly stayed at a strategic level and has not translated into
concrete actions at the urban level, and energy efficiency is not a normal habit for all
public and private stakeholders.
Chilean cities, and particularly Santiago, given its huge impact in the country's
energy consumption, should have an important role to play. Nevertheless, few efforts
had been made at the city level. This thesis examines why this is the case, using a
mix of methods: case study analysis of New York City (USA) and London (UK) and
interviews and a follow-up survey with relevant actors from the Chilean energy and
political sectors. Based on this analysis, this thesis concludes that the lack of
organizations and institutions covering Santiago as a single urban unit is affecting
its capacity to develop and implement energy efficiency initiatives and policies. The
thesis concludes with a preliminary institutional proposal through which energy
efficiency could be addressed in a coordinated way in Santiago.
Thesis Supervisor: P. Christopher Zegras.
Title: Associate Professor, Department of Urban Studies and Planning
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Chapter 1: Introduction
Cities consume 75% of the world's energy and produce 80% of its greenhouse gas
emissions (Fitzgerald, 2010). However, because of their density, they are also the
smartest way to organize societies when it comes to efficiency in general and energy
efficiency in particular.
Santiago is the capital of Chile and the capital of the political/administrative
entity called "Regi6n Metropolitana de Santiago".
The agglomeration of towns surrounding the Chilean capital is usually
referred to simply as Santiago, Greater Santiago or Santiago de Chile, while the
foundational area, governmental district and original central business district is
known as "Santiago Centro" (Central or Downtown Santiago) and it is just one of the
municipalities or comunas that conform Greater Santiago.
Greater Santiago concentrates 97% of the population of "Region
Metropolitana" in less than 5% of the territory of the Region, and it also houses 37%
of the population of the country, a heavily urbanized democratic republic of
16,500,000 inhabitants and USD 15,000 of annual income per capita.
Definition of Greater Santiago
The name "Regi6n Metropolitana de Santiago" (Metropolitan Region of Santiago)
could lead to some misunderstanding, and therefore, in order to avoid erroneous
interpretations throughout this thesis, some explanations and definitions will be
useful for the reader.
First of all, the phrase "Regi6n Metropolitana de Santiago" is the name given
to one of the fifteen administrative units conforming the political administration of
Chile according to its administrative laws. In this sense, the word Region is referring
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to the administrative unit and it is not intended to mean "area". For its part, the word
Metropolitan does not respond to a particular definition of surface, population or
density. In this case it is only replacing the numbers typically used to refer to Chile's
other Regions.
In other words, the "Metropolitan Region of Santiago", or "Region
Metropolitana de Santiago", should not be interpreted as the metropolitan area
surrounding Santiago.
In addition, in the habitual discussion, Santiago is used to refer to geographic
zones or administrative units that not always coincide. As Galetovic and Poduje
explain, when someone speaks of "Santiago", s/he is usually referring to the
urbanized area of 37 comunas or municipalities regulated by the Metropolitan
Planning Tool of 1994 (Piano Regulador Metropolitano de Santiago, 1994), i.e., the
32 comunas of the Province of Santiago, 3 of the Province of Cordillera and 2 of the
Province of Maipo.
4-2, 11-rfln
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Figure 1.1: Location of "Regi6n Metropolitana" and Santiago
However, since 1994, the Plan Regulador Metropolitano of Santiago has been
modified several times, making definitions even trickier. In 1997 the PRMS added
three comunas from the Province of Chacabuco, namely Colina, Lampa and Til Til
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to the planning tool, and introduced a range of new planning tools (such as ZODUCs
the acronym for conditioned urban development zones) to try to manage so-called
Parcelas de Agrado (small parcels of at least 5,000 m2 ) and proposals for real estate
megaprojects in the area.
Also, it is important to note that transportation planning authorities have
considered Chacabuco as part of Greater Santiago since the time of the Chacabuco
expansion, with the Ministry of Public Works (MOP) first modeling, as part of the
Greater Santiago transportation network, the proposed highway developments there
in the late 1990s as part of the first round ZODUC proposal analysis, and then the
Transportation PInanning Secretary (SECTRA) including Colina, Lampa, TilTil and
Lampa in its 2001 "Greater Santiago" household travel survey.
Figure 1.2 shows in yellow the area of the 37 political-administrative units of
the 1994 definition of Greater Santiago, and in green the area of the 3 comunas of
Chacabuco, added to PRMS in 1997. In addition, Figure 1.2 shows in red the urban
limit defined in the PRMS as of 2002.
As part of the effort by the Housing and Urbanism Ministry of Chile to have
planning attributions over the whole Region, the same situation happens to other
areas of the Regi6n Metropolitana, such as Talagante and Melipilla, whose territories
have been added to the Metropolitan Planning Tool, even though they are relatively
independent independent urban settlements, since their distance to Greater
Santiago exceed the typical commuting distance in Chile.
Therefore, in order to avoid the discussion of which comunas should be
included in the definition of Greater Santiago (GS) -a discussion absolutely
unnecessary for this work- it is going to be defined in a dynamic way as the
contiguous urban area surrounding the comuna of Santiago, and sharing some
functionality, services, infrastructure and building characteristics.
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Figure 1.2: Urban Limit of Gran Santiago and Chacabuco.
Source: Galetovic et.al, 2006.
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Relative position of Greater Santiago in the Latin American context
regarding energy use
The Latin American Green City Index developed by The Economist Intelligence Unit
and Siemens in 2010 ranked Greater Santiago "well below average" regarding
Energy, when compared to other important cities of the Latin America such as
Mexico City, Lima, Rio de Janeiro, Sao Paulo, Buenos Aires, Quito and Bogota.
According to this report, GS has the second highest rate of electricity consumption
compared to its economic output among the 17 cities considered in the study. This
study found that Greater Santiago consumes 1,247 Mega Joules of electricity to
produce USD 1,000 of Gross Domestic Product. This ranking is not considering
energy costs in Chile, which, as described in Chapter 3, are also among the highest
of the continent.
The same study by The Economist cited above concluded that "Greater
Santiago's policies regarding energy and climate change are only partial" and that
the city "lacks a comprehensive strategy to reduce the environmental impact of
energy consumption".
Considering this information and other provided throughout this thesis, such
as energy prices, GS faces an attractive environment to be applying several
measures to reduce its energy consumption, whether it is through energy efficiency
or conservation policies, or though green generation initiatives. Nevertheless, very
few urban energy policies or projects have been applied in Santiago.
The work presented here offers one explanation of why Greater Santiago is
not developing or implementing coordinated city-wide energy efficiency initiatives or
policies as it should be. To do this, this thesis reviews the political organization of
the country, the "Regi6n Metropolitana" and GS, and the actual executive power to
undertake city-wide energy initiatives. Besides, this work gives an energy context of
Chile in general and Greater Santiago in particular. In addition, with the purpose of
13
show how other cities are addressing the energy efficiency challenge, this thesis
reviews the experiences of two big cities -New York City and London.
Hypothesis of this work
The hypothesis of this thesis is that urban energy efficiency initiatives and policies
would be more easily proposed, developed and implemented in the case of Greater
Santiago if there were a city-wide institutional scheme.
The central point of the argument is that the scale of a city as Greater Santiago
really becomes useful from an energy efficiency policy perspective when lower tier
institutions such as municipalities are coordinated by some kind of centralized city-
wide institution or administration. In addition to the scale effect, a city-wide
administration would also make it easier to create ad-hoc institutions that would be
responsible for the development and implementation of energy efficiency and
conservation policies and measures designed for the particular case of Greater
Santiago as an urban settlement. In other words, the existing GS political
administration is negatively affecting its capacity to propose, develop and implement
energy-efficiency policies.
Nevertheless, it is important to state that the benefits of scale in energy
efficiency issues have their limits, depending on geography, climate, administrative
capacity, etc.
In addition, this thesis is not suggesting that the scale given by a city-wide
institutional model would ensure success of energy efficiency initiatives. On the other
hand, this work does not pretend to conclude that smaller scale cities are not be able
to develop or succeed in their energy efficiency policies.
In Chapter 2, a method to test the hypothesis is presented, while in Chapter
3, the case of Greater Santiago from an energy and an institutional perspective is
reviewed.
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For its part, Chapter 4 describes the experiences of New York City and
Greater London in how energy efficiency issues are being addressed, considering
the existing institutionality in each case.
Chapter 5 presents the results of the personal interviews conducted to some
of the relevant actors in the Chilean energy and political sectors.
Finally, Chapter 6 provides the final conclusions of this thesis and pruposes
a preliminary instrument that could as a starting point to tackle the energy efficiency
challenge in Greater Santiago.
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Chapter 2 - Methods
This chapter reviews the methods designed to test the hypothesis of this thesis. The
instruments used to tackle the question that motivates this work are open-ended
semi-structured interviews, written questionnaires and case studies of two other
relevant city-level experiences in the world.
In order to better understand my methods, it is very important to provide some
basic concepts and definitions that are going to be used hereafter.
Based on Bird and Slack (2007), we could determine four models of local
governance:
i. One-tier model, under which a single local government is entitled to
provide the complete range of local services. This model can be a
series of fragmented municipalities in a metropolitan area, or a single
large municipality for the whole area.
ii. Two-tier model, consisting of one upper level governing organ and a
lower tier of smaller area bodies, such as towns, boroughs or villages.
iii. Voluntary cooperation, a non-permanent and independent
institutional status based on voluntary cooperation between existing
units of local government.
iv. Special-purpose districts, which are usually used to provide similar
municipal services (e.g., public transportation) for several
municipalities and/or to manage services with relevant externalities.
Beside these institutional models, it is important to establish the meaning that
are going to be given to several concepts throughout this thesis.
i. Metropolitan areas: Metropolitan areas can be defined functionally,
politically, culturally, statistically, or some combination of these. For
example, we can find the United States Metro Area statistical system;
the GEMACA project -a collaborative project covering a number of
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European cities; and Urban Audit, the approach developed by
Eurostat, the EU's statistical organization (GLA, 2007).
The common features of all three systems are a core, which may be
defined either as a densely populated area or an area with high job
density, and a 'commuting field' containing people that regularly travel
into or communicate with others for economic purposes, principally
work (GLA, 2007).
In the particular case of Chile, efforts to establish a general definition
for metropolitan areas are almost inexistent (Pradenas, 2006), and
therefore, there are various different metropolitan areas defined for the
case of Greater Santiago. In fact, as explained in Chapter 1, the
"Regi6n Metropolitana de Santiago" or Metropolitan Region of
Santiago is the name of the administrative unit used in Chilean political
administration, but it does not correspond to the metropolitan area of
the city of Santiago defined with any other methodology.
Therefore, considering the different meanings, this thesis tries to avoid
the use of the term for comparative purposes.
ii. City: as it happens with metropolitan areas, the word "city" also has
different meanings which can lead to confusion. Many times, city is
used to designate a particular urbanized political-administrative entity.
In other cases, the word can be used to define a group of contiguous
urbanized zones that may include several political or administrative
entities. This is the case of Santiago de Chile or London.
In any case, the concept of city obeys more to density and social
organization than to size or scale. This way, there are cities of 50,000
inhabitants and cities of over 10 million people.
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Throughout this thesis, the word city will be used referring to the
specific jurisdiction in each particular case. Then, when referring to
New York City, the word city is going be meaning strictly New York
City. For its part, when city is used in the Greater London context, it will
mean what is defined as city for the case of Greater London.
In addition to these definitions, Table 2.1 summarizes the relevant authorities
at the different executive government level in the United States of America, the
United Kingdom and Chile. It also includes how these authorities are set to power.
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United States of America
Level of Relevant Authorities Selection Method Relevant Authorities Selection Method Relevant Authorities Selection Method
Government
Central President Elected Prime Minister Elected President Elected
Secretary of Energy Appointed Secretary of State for Appointed, part of the Minister of Energy Appointed
Energy and Climate Parliament
Change
State/Region Governor Elected Intendente Appointed
Secretary of Energy and Appointed N/A N/A
Environmental Affairs
Local Mayor Elected Mayor Elected Mayor Elected
Councilors Elected Council (Assembly) Elected Councilors Elected
Department of Department of Department of
Energy/Environment (or Environmental Issues (or Environment (or
similar) Appointed similar) Appointed similar) Appointed
Table 2.1: Relevant authorities and method of selection
Source: Elaborated by the author.
United Kingdom Chiie
Theoretical Framework
The theory underlying this thesis is that energy efficiency policies and
initiatives would work better when applied to a specific territory of a relatively large
scale that shares certain particular characteristics, such as climate, geographic
location, social organizations and habits, population density, energy sources and
providers, etc.,
Some of the reasons to support this theory can be summarized as follows:
" Economies of Scale: the scale given by a certain population sharing geographic,
climate and behavioral characteristics within a territory helps energy efficiency
initiatives to be more cost-effective and to have a higher impact.
" Efficiency: Density makes cities the greenest places on earth when it comes to
energy (Fitzgerald, 2010). The higher impact of initiatives regarding
transportation or multifamily buildings, for example, make urban settlements an
efficient unit to focus on.
* Reduction of transaction costs: According to Ronald Coarse theory,
organizations covering the urban territory of interest may reduce transaction
costs. Such reduction would help the application of energy efficiency initiatives
and policies at the urban level.
The benefits of using urban agglomerations as the unit of interest for energy
efficiency policies and initiatives is capitalized when there are comprehensive
institutions, organizations or authorities covering such unit as a whole.
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Limits of the Scale Benefits
An important part of the argument of this thesis is based on the assumption that
scale is a desirable characteristic when it comes to implementing energy efficiency
policies and initiatives. In addition, this thesis suggests that scale is not given by
population alone, but by the ability to comprehend that population through an
organizational scheme or at least some institutions that can permeate and cover
such population as a whole.
Then, why not to scale-up regionally, nationally?
First, in an urbanizing world, urban agglomerations are growing, and they are
naturally the comprehensive unit around which humans gather, and therefore is
reasonable to focus the efforts on them. It should not surprise us that organizations
such as C40 or Energy Cities exist, which gather mayors and energy officials of
different countries in the world in an effort to discuss energy efficiency, renewable
sources and low carbon policies and initiatives and share experiences and best
practices.
In concrete, generally, inhabitants within the same urban agglomeration share
several geographic and climate conditions that determine part of their energy
consumption. Besides climate, which is the most obvious reason why not all benefits
would increase in proportion with scale, different organized urban settlements may
differ in various other ways that could affect the efficiency and applicability of
particular policies. Taxes and exemptions, logistics, habits, customs, incomes,
industrial activities, geographic location per se (mountain versus seaside; wind
conditions, solar irradiation, hours of sun, etc.) and geographic location relative to
the energy generation facilities are some examples of particular characteristics that
may make some initiatives work better or worse in different places, and then why the
urban agglomeration seems to be a reasonable unit to focus.
21
In other words, it is not about scale per se, understood just as a larger
population, but scale relative to some particular conditions such as those mentioned
above.
Methods
Open-ended Semi-structured Personal Interviews
Objective, General Description and Justification
One of the instruments used in this work in order to analyze the implications of the
current political organization of Greater Santiago in the design and implementation
of energy efficiency related initiatives was interviewing key actors from relevant
areas related with the topic, namely, academia, public sector, private sector,
consultancy, etc. Therefore, the main objective of the conducted interviews was to
gather useful information to test the Hypothesis of this work, staying true to its
theoretical framework. In addition, some other relevant information was gathered
that gave more depth or different perspectives.
The interviewing method chosen for this research is the open-ended semi-
structured method as defined by Leech (2002) and Wildavsky et.al (1993). These
kind of interviews "can provide detail, depth, and an insider's perspective, while at
the same time allowing hypothesis testing and the quantitative analysis of interview
responses."
On the one hand, this approach considers a structural set of questions or
issues to be addressed in the interview, but their order, formulation and mode could
vary "according to the discretion of the interviewer" (Hammer, 1993). On the other
hand, depending on the sector and the group from which each interviewee is taken,
some variable questions can be added to the structural core of the interview.
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The reason for the selection of this method is the different activities, positions,
and political inclination of subjects. In fact, particular issues, concepts and
terminology could be unknown for some of them.
In this sense, as opposed to a structured interview, the selected approach can
be adapted to each interviewee avoiding inappropriate or inadequate questions that
could put the whole research success at risk.
In addition, cited authors suggest this method when the interviewer has a
relevant knowledge on the research topic, in order to guide the conversation towards
interesting findings.
The interviews were design to take 45 minutes, with 30 minutes devoted to
the structural part and 15 minutes to the sectorial questions.
The recording method for the interviews was digital voice recording and
written notes.
As explained later in this chapter, the interviewees were also asked to
complete a follow-up questionnaire testing some asseverations during the last week
of April and the first days of May 2013.
Subject Selection
In order to get a wide opinion regarding the impact of the political organization in
energy conservation and efficiency public policies design and implementation,
several interviews were conducted personally in Santiago with some of the most
relevant representatives from both public and private sectors.
Figure N02.1 depicts a list of relevant actors from public and private sectors
that theoretically have an important role from policymaking, funding, implementing,
benefiting perspectives. The community considers existing and potential energy
consumers of all kinds.
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PUBLIC SECTOR
- Energy Ministry
- Housing and Urbanism
Ministry (MINVU) and related
Public Services (SERVIU)
- Regional Government (GORE)
- National Energy Commission
(CNE)
- Renewable Energy Center
(CER)
- Municipal Governments
PRIVATE SECTOR
- Energy Consultants
- Planning Consultants
. Arquitects/Designers
- Real Estate/Construction Companies
- Energy Efficiency Companies
- Utilities
- Banks and financial institutions
Figure N02. 1: Relevant Actors in Santiago regarding Energy Efficiency/Conservation/Generation
Source: Elaborated by the Author
The logic behind the selection of representative subjects among the relevant
players enlisted in Figure 2.1 is the following:
1. Subjects should be selected from both the public and private sectors.
2. Within each sector, three different roles were determined, according to the
nature of their activities regarding energy efficiency and conservation.
Nevertheless, some particular institutions could be in more than one group.
3. At least one subject from each role should be interviewed.
4. Within each subdivision, different strategic levels exist, and therefore the
interviewed subject is supposed to understand such differences in order to
get the most out of the interview.
5. It is desirable to interview subjects that could be part of more than one group,
or could have been part of more than one group and/or sector in different
24
bhpp,
moments in time. This way the opinion of the interviewee can contrast those
experiences and deliver a more objective answer.
Table 2.2 summarizes the subjects of the interviews, including their sector,
role, entity, position, the scale of his/her operations and a justification for his/her
selection.
In addition, a detailed description of the guiding questions asked to the
interviewees can be found in Appendix 1. It is important to notice that the open-
ended semi-structured methodology gives room for the interviewer to ask further
questions over some particular topics that appear relevant to the hypothesis testing
or to fulfill other objectives. Therefore, the questions outlined in Appendix 1 represent
the basis over which the interviews were built.
It is important to note that both electricity and natural gas distributors,
Chilectra and Metrogas declined to participate in this research.
The results and opinions gathered during interviews are discussed with detail
in Chapter 5.
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Subject Sector Role Entity Position Scale of Justification
Operations
Jorge Bunster Public Policymaking Ministry of Minister National The highest energy authority of the country. His opinion is
Energy relevant about how energy issues at the urban level are actually
being addressed from the strategic perspective, considering the
existing institutional order of Santiago.
Felix Allendes Public Policymaking Regional Director of Regional This position should have a clear picture of the regional
Government lanning and initiatives regarding the existing energy efficiency/conservation,
Development particularly in Santiago, and also a very concrete opinion of how
Department these projects should be presented to the Regional Government
in order to see the light.
Financing and
Promoting
RauI Torrealba Public Policymaking Chilean President National The president of the ACHM should provide information about
Association of plans and initiatives that are being conducted in coordination
Municipalities between municipalities, and should have insight on the creative
(ACHM) and financial problems that comunas face. In addition, his
experience as the mayor of Vitacura is very important, since
that town has been innovative in several "green" initiatives.
Execution Municipality ofVitacura Mayor Municipal
Carlos Kubick Public Policymaking Municipality of Councilor Municipal Member of the Municipal Council of one of the most important
Santiago municipalities of the City. This position should give insight
Execution regarding the initiatives this particular and emblematic
municipality is pursuing, if any. In addition, his particular
experience in the public sector should help to understand the
political challenges that policy implementation face at the
municipal level.
Gerardo Public Financing and Centro de Project National Responsible for managing private renewable energy projects
Canales Promoting Energlas Management sponsored by CER. He should have a clear idea of the projects
Renovables Director that have been developed, the sponsorship programs available
(CER) and may have an opinion regarding the urban initiatives taking
place in Greater Santiago.
Daniel Johnson Public Execution Metropolitan Regional Regional SERVIU RM is the decentralized public service of the Housing
Region Housing Director and Urbanism Ministry for the Metropolitan Region. Its task is to
and Urbanism materialize the plans and programs of the Ministry, regarding
Service (SERVIU urbanization and social housing.
RM)
Maria Isabel Private Consulting Energetica Founder and National/ Energetica is the most important energy consulting company in
Gonzalez CEO the country, assisting both private and public sector in the
International design and implementation of energy projects. Its CEO was
also the Director of the National Energy Commission.
Ivn Poduje Private Consulting Atisba Partner National/ Atisba is one of the most important urban planning and studies
consulting companies. In addition, v~n is a recognized
International academic and an opinion leader in urban issues. He is also the
author of several publications.
Felipe Vicu'a Private Design DIIP Founder and National/ DIIP is one of the leading lighting consulting companies in the
Partner International country. Its founder should give an insight on how energy
efficiency is being included in new projects and how Santiago
compares to other capitals on this regard.
Fernando Private Execution Echeverria & Founder, partner National/ E&I is a publicly traded construction company. Its founder and
Echeverria Izquierdo and Executive president is a former Chilean Construction Chamber president,
Construction President International Metropolitan Region Intendente and Minister of Energy.
Company
Adelchi Private Execution Inmobiliaria Construction National Manquehue is a Real Estate development and construction
Colombo Manquehue Manager company, which projects are known for including energy
efficiency and conservation measures and systems. It is
interesting to understand the underlying reasons to undertake
such initiatives in their projects
Table 2.2: Subject description and selection justification.
Case Study - Experiences from other Cities
As part of the hypothesis testing, Chapter 4 of this thesis reviews the experiences of
two other big cities, which, being similar to Greater Santiago in various aspects, have
been active in addressing energy efficiency issues, with numerous and varied
policies, regulations, programs and initiatives in general.
Objective
The objective of the case studies included in this thesis is to understand how the
selected cities are succeeding in implementing energy efficiency initiatives and
policies. The case studies developed in this thesis give evidence supporting the idea
that -despite several differences in institutional models, culture, geography and
history- big urban settlements similar to Greater Santiago in population scale can
address energy efficiency issues successfully through a series of initiatives and
public policies which would be hardly possible without an organizational scheme that
has power over such population as a whole, and that also appears as responsible
and concerned about energy efficiency issues.
Selection of Cities
The cities selected were London and New York City. These are similar to Greater
Santiago in population, in relevance to their countries, in being financial and cultural
hubs, etc., yet also they are naturally different.
In addition, they serve to illustrate the potential that Greater Santiago could
have in energy efficiency initiatives if it had a city-wide political organization.
On the one hand, in order to be similar to GS both selected cities are the
biggest cities in their countries. This characteristic is considered relevant because
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the importance those cities should have for their respective countries in several
matters, such as economic and financial weight, number of voters, energy
consumption, etc.
In addition, the selected cities have regular access to conventional energy
sources, such as coal, biomass, oil and its derivatives, electricity, etc., as in the case
of Santiago.
On the other hand, with the idea to include experiences from different
governmental systems, one of the selected cities is taken from a country with a
Federal Government, and the other one was taken from a Unitary Government.
In addition, in order to contrast the relatively poor situation of Greater Santiago
regarding energy efficiency policies, selected cities are recognized as being active
and successfully developing and implementing energy efficiency and conservation
initiatives at the city-wide level.
Finally, considering that Chile is expected to be a developed country during
this decade, selected cities are part of countries with higher Human Development
Index (HDI) than Chile, according to the 2013 Report developed by United Nations
Development Programme (UNDP, 2013).
Regarding the political organization of the cities chosen for this study, and as
explained in more detail in Chapters 3 and 4, London has a institutionality that is
similar to Greater Santiago's, since both have over 30 lower-tier political entities,
known as Boroughs and Comunas, respectively, with their own elected officials.
However, London has a democratically elected Mayor for the whole city, as opposed
to Greater Santiago, where there is no centralized authority with control or power
over the city as a unit.
In other words, from an institutional perspective, Greater Santiago is similar
to what London was in the 1990's, before the act that determined the creation of a
city-wide authority.
On the contrary, since New York City is surrounded by a large metropolitan
area, it can be compared as a one single Comuna or lower-tier political organization
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of Greater Santiago. However, New York City has over 8 million people, while the
most populated comuna in Greater Santiago has less than 600,000 inhabitants.
As a conclusion, the case studies proposed in this thesis could be considered
similar to the GS in many aspects but they also will provide some relevant evidence
supporting the hypothesis that scale give a better environment to develop energy
efficiency initiatives when combined with political and executive power.
Written Questionnaires
The main findings of the open-ended semi-structured interviews research were
tested trough a written questionnaire sent to the interviewees via e-mail messages
during the fourth week of April 2013.
The questionnaire consisted of eleven standardized questions, in which the
interviewees were required to express their level of agreement according to a 1-to-
4 scale, in which 1 represents total disagreement; 2 disagreement; 3 agreement;
and 4 means total disagreement.
The results of this questionnaire are showed in detail in Chapter 5 and the
detail of the questions can be found in Appendix 2.
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Chapter 3 - Institutionality and Urban Energy Policies in
Santiago
Introduction
In this chapter, the political organization of Greater Santiago is described within the
Chilean Governmental institutionality. In addition, the chapter reviews the Chilean
energy context, particularly in GS in order to understand the reality, challenges and
needs that the country and the city face.
Political Organization in Greater Santiago
Chile is a democratic republic located in South America, organized under a Unitary
Government. Its population as of 2012 reached 16.5 million. The President of the
Republic, who is democratically elected by direct vote, is the principal authority and
commands the Executive Power of the Government. For its part, Chilean Legislative
Power consist of a bi-cameral parliament, whose members are democratically
elected through a binominal system.
Chilean territory is politically divided into fifteen regions, which are also
divided into provinces and comunas or Towns. Each Region has its Regional
Government (GORE), presided by one Intendente, Provinces' Governors and
several Regional Councilors, whose number depends on the population of the
respective region. The Intendente is designated directly by the President of the
Republic, i.e., is not democratically elected. Nevertheless, each Comuna has its
Mayor and a board of Councilors, all elected by popular vote. Regional Councilors
are designated by Comunas' Councilors.
In order to govern the Region as a President's representative, the Intendente
is advised by Regional Ministry Secretaries (SEREMIs), which represent their
31
respective ministries' interests in the Region. SEREMIs are appointed by the
Intendente from a shortlist of three candidates suggested by the correspondent
Minister.
The Intendente and his/her team shall formulate regional development
policies, considering national and municipal plans, put them to the vote of the
Regional Council and promote their execution. In addition, the Intendente proposes
to the Regional Council the distribution of the economic resources provided by the
Regional Development National Fund (FNDR), a public investment program
targetted to the funding of economic development activities in the different regions
of Chile, with the objective of fostering an equitable and harmonious growth. The
Regional Council could also use sectorial investments for regional distribution.
The administration and governance levels for the Chilean Government is
shown in Figure 3.1.
In the particular case of the Metropolitan Region, it is divided into 6 provinces,
namely, Santiago, Chacabuco, Cordillera, Talagante, Maipo and Melipilla, and 52
comunas. These towns are represented in the Regional Government by 25 Regional
Councilors, who are elected by the municipal councilors of the region through an
electoral college. However, for the first time, Regional Councilors will be elected by
direct vote in the presidential and parliamentiary elections of November 2013. This
change in the election system could have interesting effects in the way the Regional
Government is run, because it is reasonable to expect that the directly elected
councilors should be representing the interest of those who voted them.
Greater Santiago, has an approximate urbanized surface of 75,000 hectares
and considering the preliminary results of 2012 census, has almost 2 million homes,
housing 6.5 million people (INE, 2012).
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Figure 3.1: Administration and Governance of the Chilean Government
Source: Adapted from Chuaqui and Valdivieso, 2004.
From the organizational perspective, Greater Santiago has only one
identifiable tier at the Municipality level, and therefore, it does not have a higher tier,
such as a Mayoral or a City-wide Centralized Institution. In other words, Greater
Santiago lacks of a political identity, since it is the agglomeration of lower-level
political organizations. It is important to note that the existing Regional Government
geographical area much larger than Greater Santiago, including several cities more
than 50 kilometers away from downtown Santiago. As such, this calls into question
its suitability as a political institution to serve the particular challenges and interests
of GS.
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Through the years, several attempts to address the absence of a centralized
organization in Greater Santiago. Probably, the first of them in recent history was
discussed in early 1990's, during the first democratic government after the Military
Government. However, due to the early stages of a new political era, the idea of
giving up political power into the figure of a powerful Mayor for GS, never echoed.
From that moment, the discussion has become more technical and efficiency-
oriented, trying to establish at least centralized institutions or initiatives, mainly for
the provision of public services. However, success has being elusive and projects
such as the Metropolitan Transportation Authority, a bill presented by some
congressmen, have not seen the light.
Probably the only interesting effort is the Metropolitan Company of Solid
Wastes (EMERES), a joint initiative by 21 municipalities of Greater Santiago to
collect, sell and/or dispose solid urban wastes. This limited liability company has
been able to successfully manage the urban wastes of a relevant number of
comunas in a coordinated and efficient way, taking advantage of the scale to
program operations and to negotiate better prices with privately operated dumping
sites. In addition, this initiative was implemented after impassioned discussions
among municipalities, and EMERES ended up gathering just half of the potentially
interested municipalities.
Energy Context
Electricity
The Chilean electricity sector and the regulation that supports it are designed to
follow a model of supplying electricity services through private companies operating
under competitive market conditions. However, due to high entry barriers and other
characteristics of the electricity market, this sector has also been designed to work
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in non-competitive segments with price and service quality regulations. In these
cases, market competitiveness is simulated through an efficient-company model.
The current Chilean regulation acknowledges three independent activities:
generation, transmission and distribution of electricity (Ministry of Energy, 2012).
The generation business is the technological process of transforming primary
energy resources into transportable and usable electricity for its consumption. There
are no legal barriers for new companies or projects in generation, and therefore, it
acts as a competitive market. However, Chilean regulation allows authorities to
obligate generation companies to connect to existing electrical systems. The
generation activity is coordinated by the Centro de Despacho Economico de Carga
(CDEC), an organization managed by the generation and transmission companies,
whose functions are defined by the Electricity Sector General Law (LGSE) and the
regulations approved by Supreme Decree No. 291 of 2007, and that is regulated by
the Superintendencia de Electricidad y Combustibles (SEC). The CDEC is
responsible for a) preserving the overall security of the electricity system; b) ensuring
the most economic operation of all electricity system installations; c) ensuring open
access to the transmission systems; and d) determining marginal costs of energy
and economic transfers between CDEC members.
The generation system has three different potential electricity buyers: a)
Distribution Companies; b) Non-Regulated Customers; and c) Other Generators.
This last class of potential buyers surges from the requirements of the plans
designed by CDEC, in which generators must buy or sell electricity at spot prices,
determined by instantaneous marginal generation costs.
The transmission business is defined by the activity of transmitting or
transporting electricity from the generation centers to consumption centers.
Obviously, there are very important economies of scale in this activity, and therefore
Chilean regulation considers it as a regulated segment of the electricity market,
which operates under a concession model, in which the Government, through the
Ministry of Economy and with favorable opinion from CNE, allows the private sector
to build and/or install transmission lines and to charge a tariff for the use of the
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transmission line to the generation company, according to the regulations
established by CNE.
The third activity is distribution, understood as the delivery of the electricity to
the final consumers, including installations, lines and transformers of low tension. As
with transmission, the natural monopoly characteristics of this activity force it to
operate under regulated conditions established by CNE.
There are four interconnected independent electrical systems in Chile. The
Greater North Interconnected System (SING), which covers the territory between
cities of Arica and Antofagasta; the Central Interconnected System, extended from
Taltal to Chiloe; the System of Aysen, distributing throughout that region; and
System of Magallanes, which covers that southern region of the country. The
geographic location of the mentioned electrical systems is depicted in Figure 3.3.
SING
SIC
Aysdn
Figure 3.3: Geographical location of electrical systems in Chile
Source: Ministry of Energy
SING and SIC are the most important systems, delivering almost the totality
of the generated energy. In fact, SIC serves over 92% of the Chilean population
(Ministry of Energy, 2012).
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The Chilean electricity sector has two kinds of customers, regulated and non-
regulated or "free" customers.
The regulated customer is the one that pays a tariff defined by the authority,
calculated on the basis of an ideal distribution company operating efficiently and at
a purchase price paid by the distribution company. These customers consist of
consumers with a connected capacity equal to or less than 2 Mega Watt (MW).
Consumers with a capacity between 500 kW and 2 MW, located within the
concession area of a distribution company can choose between being regulated or
non-regulated customers. This segment represents approximately 60% of total
consumption in the SIC, and approximately 10% of consumption in the SING
(National Energy Commission, 2013).
Non-regulated customers or "free clients" are those who consume electricity
over a specific minimum level and freely agree on prices with electricity suppliers.
This segment is composed of consumers whose connected load is over 2 MW and
optionally when it is higher than 500 kW, as stated above. These are usually
industrial users or mining companies. These customers are not subject to price
regulation, and freely negotiate prices and conditions for the supply of electricity with
generation and/or distribution companies. In the SIC, these customers represent
about 40% of the total system consumption, more than half of it from mining
operations, and the rest from 380 Volts industrial use. For its part, non-regulated
customers represent around 90% of SING -here the biggest mining companies
reside (National Energy Commission, 2013).
National electricity consumption in Chile increased 82.94% between 1997 and
2007 and continues to grow. Santiago consumes 40% of the electricity provided by
the Central Interconnected System (SIC), i.e., over 20,000 GWh in 2007.
Electricity consumption by sector in 2011 is illustrated in Figure N03.4. Mining,
the most important sector in Chilean economy is responsible of 33% of electricity
usage.
Electricity consumption during 2010 by region is depicted in Figure N03.5.
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Figure N*3.4: Electricity Consumption by Sector
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Limited electricity generation capacity
Chilean capacity to generate electricity is not growing at the same rates as demand.
In addition, several important generation projects which were developed in order to
increase installed capacity have been politically and socially questioned recently,
despite the fact that they have complied with regulation.
Hidroaysen, the biggest of the polemic projects, consists of five run-of-river
hydroelectric plants located in Patagonia that would contribute 2,750 Mega Watts
(MW) to the SIC, with an average annual generation capacity of 18,430 GWh. This
project would eventually satisfy almost 20% of future demand for electricity
according to the Energy Ministry's estimations for 2020. In addition, such a project
would heavily contribute to energy independence of the country. Nevertheless, this
project would flood 5,910 hectares and would need a large transmission line in the
middle of Patagonia. Both the flooding and the transmission line have produced
heavy opposition in some communities and political parties because their disruption
to the environment, putting the project on hold.
Fossil Fuels
According to the International Energy Agency (IEA), Fossil Fuels consumption in
Chile represented 77.03% of its total energy consumption in 2010. The
Transportation sector is responsible of 7 Million Tons of Oil Equivalent (Mtoe), almost
doubling all other sectors combined. Between 1991 and 2010, fossil fuels (oil and
natural gas) consumption in Chile increased 71.9%. The maximum level was
reached during 2004, when 20 billion of cubic meters were used (135.8% more than
in 1991). The most important part of that rise is due to the inclusion of natural gas in
the Chilean energetic system.
Regarding Natural Gas, in 1991, the Governments of Argentina and Chile
signed an agreement establishing the framework to develop the "Gasoducto
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Trasandino", or Trans Andean gas pipeline, to export natural gas from Argentina to
Chile. This protocol -updated in 1995- fueled private investments both to build the
pipeline and to convert the needed infrastructure in Chile to deliver this new source
of energy to houses and industries (Huneeus, 2007).
During the first years, the agreement worked properly, reducing energy costs
and hydroelectric dependence in Chile. Nevertheless, in a way, the dependence
switched into Argentinian natural gas. In fact, due to internal political reasons, from
2004 on, former Argentinian President Nestor Kirchner decided to limit and/or cut
gas exports to Chile, claiming "internal supply risks", with huge impacts in Chilean
economy. The more important gas reductions took place in 2007 and 2008 (see
Figure 3.6).
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Figure 3.6: Natural Gas restrictions from Argentina (in percentage of normal requirements)
Source: Chilean National Energy Commission.
Natural gas cuts -added to the spike in oil and coal prices between 2004 and
2008 (Yergin, 2006; Cornell, 2010)- affected the Chilean economy dramatically. Oil
derived fuels increased their prices by 11.2% in 2006 and electricity costs grew by
7.1% that year (Huneeus, 2007). According to the Chilean Central Bank, the most
affected sector was manufacturing, whose growth as of 2007 was 2.53%, instead of
40
the projected 5%. In general terms, the economic impact of the Argentinian gas cuts
was estimated at around a 6% loss of GDP growth, i.e., from a projected 4.51% to
the actual 4.2% observed in 2006.
The natural gas cuts forced both public and private sectors to look for
alternatives. Natural gas generation plants were converted to work also with
petroleum and coal, gas imports started to arrive from other countries in the region
and from Asia, new hydroelectric projects were proposed, a non-conventional
renewable energy sources policy was developed, etc.
Looking backwards, Argentinian gas cuts forced Chilean authorities to build a
more robust energy matrix, satisfying its needs from a variety of sources. However,
the Chilean economy still depends heavily on international energy sources and, thus,
energy security still is a very important challenge to be addressed by authorities.
After the natural gas cuts from Argentina, the incorporation of gasification
terminals of Mejillones and Quintero helped to overcome the so called "gas crisis".
In terms of fossil fuels in general, during 1991 Chile consumed 7.2 billion m3
of crude oil; while in 2010 consumption went over 10 billion of cubic meters (Peneque
et al., 2011).
In 2010, Chile imported 79.2% of crude oil and 88.5% of coal for internal
consumption. In addition, natural gas imports reached 67.7% of national use
(Peneque et al., 2011).
As of 2010, 58.7% of the sources that conform the Chilean energy matrix were
imported, all of them being fossil fuels. Just hydro and biomass are produced in the
country. Of all fossil fuels required, 78.4% were imported. This fact depicts Chile's
dependence on international sources to get the fossil fuels needed to generate the
energy it needs given the existing energy matrix.
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Biomass
As of 2010, Biomass consumption in Chile reached 12.7 million tons, being the fourth
largest fuel source in the country. However, its relative importance has been
declining during the last few years, since in 2008 firewood was the second most
important fuel in Chile.
Excluding Transportation, every other sector of Chilean economy uses
biomass in some way or in some locations. However, the most relevant use of
biomass occurs in the residential sector and in some agro-industrial activities, mainly
in the south of the country.
The residential sector of the urban settlements within the Metropolitan Region
of Chile consumed 82,470 m3 of biomass during year 2006, while commercial, public
and industrial sectors used 37,500 m3 combined (Peneque et al., 2011).
Other biofuels such as bioethanol and biodiesel are still in a research or small
production stages in Chile, and therefore are not widely consumed in the country.
Relative Energy Prices in Chile
Energy prices in Chile are high compared to other countries of the region or to
members of the OECD. In 1998, the residential electricity price was USD 55.1/MWh,
which was 47% lower that the OECD's average price. In 2011 the same price
reached USD 256/MWh, adjusted by purchasing power, 61% higher than the
OECD's average price (OECD, International Energy Agency, 2012).
A similar situation appears with other energy sources, such as residential
natural gas, which is 59% higher than OECD's median (Chilean Central Bank,
International Energy Agency, 2012).
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Electricity Consumption and Generation in the Metropolitan Region of Santiago
As depicted on Figure N03.5, the Metropolitan Region of Santiago concentrates
almost 30% of electricity usage, followed by Il Region of Antofagasta with 20%,
where the most important copper mines are placed.
It's interesting to notice that in 2010, the Metropolitan Region only contributed
with 6.3% of the 60,159 GWh generated that year (National Institute of Statistics -
INE, 2011). Such contribution was obtained from Hydroelectric and Combined Cycle
generation in equal parts (INE, 2011).
Consumption Characterization and Energy Savings Potential for the Metropolitan
Region of Santiago
In 2006, three sectors were responsible for 90% of the energy consumption in the
Metropolitan Region of Santiago, namely, Transportation (including mass and
freight), Industry and Residential, with 40.55%, 26.32% and 23.40%, respectively
(PRIEN - U. de Chile, 2008).
Despite the undeniable importance of the transportation sector, the existing
public transport system in Santiago (Transantiago) has faced several problems since
it started operations in 2006. These troubles have led to two situations that have
affected negatively the ability to address transportation as a main energy efficiency
target.
On the one hand, Transantiago's difficulties led to a change in commuting
behavior with an exodus from public transportation to private cars, which is inefficient
from an energy use perspective. On the other hand, authorities have allocated
political and economic resources in correcting the system's basic deficiencies, and
it is unlikely that there would be efforts to make Transantiago a more energy-efficient
system in the short term.
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Residential energy consumer behavior in Greater Santiago
In 2005, the National Energy Commission (CNE) and the National Institute of
Statistics (INE) of Chile engaged in qualitative research of the behavior of residential
energy consumers in Greater Santiago, considering the social and economic
characteristics of the city.
Even considering that the study is outdated in some aspects, such as level of
income and some energy prices, several findings and trends should still be
representative of the actual conditions.
Following is a summary of the most interesting results of the CNE-INE study
in relation with this thesis:
" Residential consumption is determined by:
- Economic situation of the family.
- Stage in the life cycle of the family, i.e., whether the family is forming,
consolidating or disintegrating.
- Social stratum and years of formal education of the family members.
- Lifestyle of the particular family.
* Regarding the building characteristics:
- Most buildings were spatially designed in a way that bedrooms were
oriented towards sunlight (north and west), while kitchen or less inhabited
rooms were oriented to the south, with the consequent colder and more
humid conditions.
- Most houses and apartments had large windows, favoring the use of
sunlight in order to save electricity for lightning purposes. However, during
cold weather season, large windows are an important heat losing source.
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- Insulating materials were mainly used on roofs, not in walls, and their
characteristics depended on the economic level of the building. Lower
income families used polystyrene if any, while higher income homes used
glass fiber and wool. However, in most cases, homeowners did not know
which kind of insulating material they had and where.
- Most homes had thick curtains, especially in bedrooms, living rooms and
dining rooms.
- Very few buildings had double-glassed windows or other window or door
insulating seals. Only high-end construction companies include these
features in their apartments or houses.
- Most walls were painted in white, enlightening rooms and favoring
electricity savings in lightning.
* The main heating systems used in Santiago were liquefied gas stoves,
kerosene stoves and electric heaters, in order of importance. Central heating
systems are limited to the highest income families, and in most cases such
systems are not used.
Usually kerosene or gas stoves are used for heating common areas during
specific hours of the day, such as early in the morning or in the evening.
However, electric heaters or smaller stoves are used as support to heat
private areas such as bedrooms and bathrooms.
In general terms, there is no use of Air Conditioning Systems in Santiago for
Residential purposes. Just in some very limited cases, and only in high
income houses, individual split A/C devices are used for very hot rooms, such
those located in attics or facing the setting sun.
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Energy Efficiency and Conservation Sector
Considering the high energy prices in Chile as described in this chapter, along with
energy dependence and its geopolitical consequences, Chile faces a relatively good
base scenario for developing energy conservation and efficiency projects and
initiatives, since they are more likely to be socially and privately profitable.
Government Energy Efficiency Policies
Recent experience demonstrates that efforts have been made to develop an energy
efficiency policy. First, the National Energy Efficiency Program (Programa Pals de
Eficiencia Energetica, PPEE), which was implemented between 2005 and 2010, put
Energy Efficiency and Conservation on the agenda as an issue of national
importance.
The PPEE program consisted of an initiative developed by the Ministery of
Economy with the purpose of building a National System of Energy Efficiency,
involving the Government, the Private Sector and the community. This program -
established in 2005- declared to have three components: economic incentives to
individual consumers and firms; education, training and information; and support to
the private sector in improving energy efficiency.
In 2008, the PPEE program began to depend directly on the National Energy
Commission (CNE), which was being re-structured within the then new Energy
Ministry. That same year, the CNE conducted an exteral evaluation of the program,
which found that "the program has not implemented management capacities for the
evaluation of the program as a whole or of its components which could allow
feedback for the decision making process." In addition, this report established that
"due to its follow-up deficiencies, the Program has accountability issues, meaning
that the Program has not showed any capacity to be responsible of its performance
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regarding the acquired commitments". This was also established by a report written
by the Inter-American Development Bank (BID) in 2007 (CNE, 2008).
With these results and also with the conclusions of a peer review conducted
by the Energy International Agency on 2009, the PPEE program disappeared just to
leave the challenge to a new institution called the Chilean Agency for Energy
Efficiency (Agencia Chilena de Eficiencia Energetica, AChEE), officially borned in
2010 as a nonprofit foundation with five objectives (www.acee.cl):
* To reduce the intensity of the energy consumption.
* To consolidate the efficient use of energy as an opportunity for sustainable
development for Chile.
* To make Energy Efficiency a cultural value in the community.
* To improve human resources and the capacities of the productive sector in
Energy Efficiency.
* To be a national and international reference in Energy Efficiency.
In practice, the AChEE has managed to establish the Energy Efficiency
discussion among the relevant consumers, mainly through a series of Seminars and
Conferences and Training Courses. However, there have been very few concrete
measures developed or implemented by the Agency so far.
According to its National Energy Strategy 2012-2030 (Estrategia Nacional de
Energia, 2011), the Chilean Government is working on specific programs and goals
to improve energy efficiency:
- Energy Efficiency Action Plan 2012-2020 (PAEE20):
This plan has the goal of attaining a 12% decrease in the projected energy
demand for 2020. This will allow for an estimated reduction of more than
41,500 Tcal (Teracalories) by 2020, which represents 1,122 MW of displaced
electricity and 4,150,000 non-consumed Toe (Tons of Oil Equivalent), with
the consequent economic benefits for Chile.
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Achieving this goal will generate additional benefits such as employment
creation, higher levels of industrial production and lower levels of C02
emissions, among others.
Energy Efficiency Seal:
An Energy Efficiency Seal will be created to identify and award companies
that lead the way in developing energy efficiency on a national level. The
attainment and category of the seal will be determined by parameters such
as the implementation of energy management systems, the quantity and type
of projects developed and the rate of reduction in energy consumption.
Minimum Energy Performance Standards (MEPS):
The Government is working on Minimum Energy Performance Standards
(MEPS) that must be met by products, equipment, appliances, materials and
other products that use any kind of energy, in order to be sold in Chile. This
measure will limit the maximum amount of energy that can be consumed by
a specific product, while ensuring its optimum performance and not affecting
user satisfaction.
Creation of The Inter-ministerial Commission for the Development of Energy
Efficiency Policies:
Since coordination between public organizations and ministries is key to
achieving the estimated potential energy savings, the Ministry of Energy is
creating an Inter-Ministerial Commission for the Development of Energy
Efficiency Policies, which will integrate the measures or agreements adopted
by each participating entity or institution. This Commission will periodically
report on its management directly to the President of Chile.
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Non-Conventional Renewable Energy Sources policy
Chile shows significant potential in renewable resources, which can be exploited to
generate electricity, heat and biofuels. However, the development of non-
conventional renewable energy (NCRE) sources has not made enough progress as
they currently only account for approximately 3% of electricity production. In fact, as
exposed before, despite being approved by Chile's Environmental Impact
Assessment System (Sistema de Evaluaci6n de Impacto Ambiental, SEIA), many
investment projects associated with these types of technologies have not been
implemented for a variety of reasons (ENE, 2011).
On April 1, 2008, Law 20.257 came into effect, establishing the obligation for
electricity companies that a percentage of their energy sold must be produced by
NCRE sources.
The main provisions of the law are:
- Every electricity company obtaining energy from electricity systems with
installed capacity greater than 200 MW (i.e. SING and SIC) to sell to
distributors or final customers, shall guarantee that 10% of its purchases
within each calendar year, has been injected into any of these power systems
by non-conventional renewable generators, either their own or contracted.
- Between 2010 and 2014 the obligation to supply energy from non-
conventional renewable generators will be 5%. As from 2015, this percentage
will increase gradually by 0.5% annually, to reach 10% in 2024. This
progressive increase will be applied in such a way that purchases affected by
the obligation in 2015 must comply with 5.5%, in 2016 with 6% and so on, to
reach 10% in 2024.
Figure 3.7 depicts the installed capacity of NCRE projects in Chile by
technology, considering their different stages. This graph shows that the most
important efforts are being focused on Wind Energy, with 1,000 MW already with
Environmental Qualification Requirements (EQR) approved and other 2,000 MW in
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process of qualification. However, this figure also shows that very little capacity is
actually being built at the moment.
In 2008, the Energy Studies and Research Program at the Public Affairs
Institute of Universidad de Chile (INAP) developed a study of the energy savings
potential for the different regions of Chile. For this work, INAP considered the energy
information available in the Energy Balance Report, by the National Institute of
Statistics (INE) and the Annual Industrial National Survey (ENIA), and
complemented it with economic data of the Regional Supply-Product Matrix
elaborated by INE. For each sector, namely, residential, industrial, mining,
transportation and services, the study compiles energy consumption and behavior
information and -under certain assumptions- applies a methodology of energy
savings potential.
In the particular case of the Metropolitan Region of Santiago, the study
estimates energy savings potential of 21% in 15 years. Of the estimated savings,
66% would be from the Industrial sector, 13% from Transportation and 8% from the
Residential sector.
As a conclusion, the need for greater levels of energy efficiency has never
been as clear as it is now. In the case of Chile, factors such as high energy prices,
growing concern for the environment and energy security have contributed to a
growing awareness of the need for further developing Energy Efficiency. However,
this awareness has mainly stayed at a strategic level and has not translated into
concrete actions at the urban level, and energy efficiency is not a normal habit for all
public and private stakeholders throughout the residential, commercial, mining,
transport and industrial sectors.
Chilean cities, and particularly Santiago, given its huge impact in the country's
energy consumption, should have an important role to play. Nevertheless, few efforts
had been made at the city level.
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Chapter 4 - Case Studies
As explained in Chapter 2, in this chapter I review two cases of big cities which
nowadays are developing and applying a series of public policies regarding energy
efficiency and/or conservation at the urban level. As part of the research I analyze
such initiatives in order to conclude how their implementation is related to the scale
and size, given the existing organizational structure of those cities.
Table 4.1 summarizes some demographic, economic and energy-related
characteristics of the two cases studied in this chapter.
New York City Greater London
Surface 304.8 sq-mi 611 sq-mi
Population 8,175,000 8,173,900
GDP per city USD 1,180.3 billion USD 751.8 billion
Institutional Model One-tier Two-tier
Mayor/City Council Upper-tier: GLA
(Mayor/Council)
Lower-tier: 33 Boroughs
(Council)
Total Energy Use (2008) 301,863 GWh 151,903 GWh
Residential 30% 42%
Industrial/Commercial 42% 35%
Transportation 28% 23%
Major Energy Sources Natural Gas Natural Gas
Gasoline, Fuel and Oil Gasoline, Fuel and Oil
Nuclear Nuclear
Table 4.1: New York City and Greater London demographic, economic and energy-related features.
Source: Elaborated by the author from McKinsey, 2012; OLPTS, 2010; LEGGI, 2010; GLA, 2010
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New York City - United States of America
Brief Description
New York City (NYC) is United States' most populous city and as of 2010 houses
8,175,000 inhabitants in a surface of 304.8 square miles, and the last decade
experienced a population growth rate of 2.1% (NYC Profile - Department of City
Planning, 2011).
Regarding land use, 39.4% of total land area is exclusively residential, while
21.9% accounts for commercial, office, industrial, institutions, transportation and
utility uses. The rest consists of open space and recreation, parking lots,
miscellaneous and vacant land (NYC Profile - Department of City Planning, 2011).
According to the Koppen Climate Classification, NYC has the humid sub-
tropical climate, with over 230 days of some sunshine per year. January is the
coldest month, with an average temperature of 0*C (320C), but with important
oscillations. Summers are hot and humid, July being the warmest month with an
average of 24.70C (76.50 F). Precipitations are distributed in the year, with an
average of over 1,200 mm/year, while snowfall during the cold season reaches
almost 70 cm per annum.
The mayor of New York City is Michael Rubens Bloomberg, who has been in
office since January 1st 2002 and is now in his third period.
New York City is located within a huge metropolitan area, which includes other
territories in the state of New York, such as Long Island and Hudson Valley, but also
some of the most important cities in contiguous states, such as Newark and Jersey
City in New Jersey, Bridgeport and Stamford in Connecticut. It also includes Pike
County of Pennsylvania.
As of 2010, according to the definitions of the United States Office of
Management and Budget, the Metropolitan Statistical Area included a surface of
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6,720 sq-mi and a population of 18.9 million for the New York metropolitan area,
while the Combined Statistical Area defined New York metro area as an 11,842 sq-
mi territory, housing over 22 million people.
Political Organization
The United States of America is organized under a Constitutional, Presidential and
Federal Government, consisting of 50 autonomous States, one Capitol District and
other territories. States have inherent powers and have the ability to make laws for
their own citizens. As in the Federal Government, States have three branches:
executive, legislative and judicial. The State territory is subdivided into Counties,
which usually have several cities.
As in most cities in the United States of America, New York City is responsible
for the provision of most public services, such as public education, public safety,
public health, parks and recreational facilities, water supply, sanitation, penitentiary
complexes, etc. In addition, the City Government has several Departments and
Commissions in charge of citywide activities, such as Planning and Land Use,
Transportation, Economic Development, Design and Construction, etc.
New York City consists of five boroughs, namely Queens, Brooklyn, Staten
Island, Manhattan and The Bronx. Each of this boroughs has the same boundaries
as a county of the State of New York, Queens, Kings, Richmond, New York and
Bronx, respectively.
The city administration is established in the City Charter and depends on the
figure of a Mayor, directly elected for a 4-year period and re-electable two times.
His/her duties are supported by a 51-member monocameral City Council,
representing the different districts of the five boroughs. The City Council controls the
performance of the mayor, city agencies and institutions, and serves as the law-
making entity.
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The existing political organization of NYC was established in 1898, when the
governments of Manhattan, The Bronx, Brooklin, Queens and Staten Island were
abolished and consolidated in one single mayor-council administration. However,
each county still has its District Attorney (DA), who represents the Government in
the prosecution of crimes in the county.
Energy Context
New York City claims to be one of the most energy efficient cities in the United States
of America. In fact, according to its Office of Long Term Planning and Sustainability,
on a per capita basis, New York City consumes half the electricity used by Chicago
or 25% of the electricity consumed Dallas (OLTPS, 2010). In addition, given the
particular geographic conditions of New York and its consequent uncommon density
(by US standards), the mass transit use rate is higher than any other city in the US,
making NYC gasoline use levels comparable to the country's average rate in the
1920's (Jervey, 2006).
In April 2011, NYC passed regulations phasing out the use of highly polluting
fuel oil, mainly used for domestic heating, which has increased the use of natural
gas. Approximately 57 percent of New York City's energy use is fueled by natural
gas, either directly through on-site combustion for heating and cooling buildings, or
indirectly through the use of gas at power plants to generate electricity (OLTPS,
2012).
Regarding greenhouse gas (GHG) emissions, an average inhabitant of "The
City that doesn't sleep" is responsible of roughly 33% the GHG produced by an
average American (OLTPS, 2012).
In the particular case of NYC, a study from the Mechanical Engineering
Department of Columbia University (2012) found that more than two-thirds of the
energy consumption is from buildings' use of electricity for lighting and fuel oil or
natural gas for heating. PlaNYC, the plan realeased in 2007 by New York City mayor
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preparing the city to receive one million more inhabitants, face climate change,
strengthen the economy and improve New Yorkers' quality of life, stated that energy
use in buildings accounts for 75% of the city's GHG emissions and that 94% of the
electricity consumption in NYC takes place in buildings (PlaNYC, 2011 - page 107).
Actual energy consumption and projections made by the City Government in
a "Business as Usual" scenario are depicted in Figure 4.1.
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Figure 4.1 - New York City Energy Consumption: Historic and Projected - Business as Usual
Scenario
Source: PlaNYC Energy Chapter 2011
New York's mass transportation system, multifamily housing and mixed
neighborhoods make the city "structurally" very energy-efficient. However, there are
several public policies and initiatives that the City Government is conducting in order
to improve the city's energy efficiency and to make its energy supply cleaner.
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Energy-related Initiatives and Policies
As introduced above, in 2007 New.York City mayor Michael Bloomberg released a
plan called PlaNYC with four main objectives, namely, prepare the city to receive
one million more inhabitants, face climate change, strengthen the economy and
improve New Yorkers' quality of life.
The plan, updated in 2011, has a chapter dedicated exclusively to energy, in
which several policies regarding energy were defined. In concrete, this effort has
four main tasks: a) improve energy planning; b) increase energy efficiency; c)
provide cleaner, more reliable and affordable energy; and d) modernize transmission
and distribution systems (PIaNYC, 2011).
Regarding sustainability, the main goal of this plan is to reduce the city's GHG
emissions in 2030 by 30% from the levels observed in 2005.
Based on the Energy Chapter of the PlaNYC 2011, the following is a summary
of the energy efficiency initiatives that the City of New York is executing.
Increase planning and coordination
NYC does not have a single entity in charge of its energy systems. Con-Edison
oversees electrical and steam systems, while National Grid and Con-Edison manage
natural gas distribution. Regarding fuel oil, there are several companies sharing its
supply. Regarding regulation, the NY State Public Service Commission (PSC) is in
charge of electricity, gas and steam. However, federal institutions are supposed to
approve new energy infrastructure.
Considering this scenario of multiple parties playing roles in the energy arena,
New York City took part in the Energy Planning Board -consisting of the State,
utilities and the City- which in 2009 presented a unified effort regarding energy
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planning for the whole State. In addition, a few years earlier, NYC created the so
called Energy Policy Task Force, including a wide range of stakeholders in the
energy field, which have produced a series of documents regarding relevant
subjects, such as energy financing and security.
The city is aiming to continue to work with these organizations in order to
improve coordination and to speed up energy-related initiaitves in general.
Greener Codes
In addition to existing or developing national green codes, NYC has established the
NYC Green Codes Task Force (GCTF), whose purpose is to propose ideas to
improve sustainability in buildings. The proposals address different building impacts,
such as water consumption, landscape practices, toxicity of materials, building
resilience and energy efficiency. GCTF has delivered more than one hundred
proposals to be included in NYC Codes. In fact, as of February 2012, 29 of those
ideas were already enacted. Eleven of them are directly related to energy efficiency
or conservation. In addition, another seven proposals regarding energy are active
but not yet fully implemented.
The city has also assembled various boards to review and eventually approve
and adopt new technologies not included in the current codes.
Finally, enforcement of these regulations is very important, and the city is
obligating engineers and architects to submit energy drawings and designs in order
to check if they meet green codes standards.
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The "Greener, Greater Buildings" Plan
In 2009, the NYC Council approved 4 laws aiming to improve energy efficiency in
large buildings of the city. These laws were known as the Greener, Greater Buildings
Plan (GBBP), focused on annual energy consumption benchmarking, energy audits,
retro-commissioning, lightning upgrades and sub-metering of commercial tenant
space.
Of these four laws, three only impact the city's largest 16,000 properties, both
public and private. Nevertheless, given the size of such buildings, that portion equals
half the total constructed area in the city. According to the plan, by 2030 these laws
would reduce GHG emissions by at least 5% in the city, saving New Yorkers more
than $750 million per year (PIaNYC, 2011).
In concrete, NYC's policy is requiring buildings that are 50,000 square feet or
larger to benchmark their energy performance on an annual basis. Reports are also
mandated for properties with two or more buildings that total over 100,000 square
feet and are on the same lot or under the same condominium board (NYC Local Law
84, 2009).
In addition, all commercial and mix-use buildings over 50,000 square feet or
2 or more buildings on the same tax lot that together exceed 100,000 gross square
feet will be required to undergo ASHRAE level II energy audits and submit an Energy
Efficiency Report (EER) every ten years, starting in 2013, according to the last digit
of tax lot number. Along with retro-commissioning, these New York energy audits
aim to elevate the performance of existing systems and ensure efficient operation
(NYC Local Law 87, 2009).
These local laws are based on a penalty scheme for non-compliance
buildings, and the cost of the needed audits must be covered by each building owner.
However, under certain circumstances the city pays the expenses of these studies.
Anyway, the potential reduction on electricity bills would benefit both the building
owner's wallet and the city's green plan.
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For the scope of this thesis, it is very important to notice that these are Local
Laws, i.e., they are legal instruments issued by the City Council itself with enough
power to generate this massive change. In other words, the scale to which these
laws are applied is very relevant to achieve the desired effect.
Improve energy efficiency in smaller and historic buildings
Approximately one million homes inside buildings of less than 50,000 square feet,
as well as historic constructions, are going to be the focus of several measures to
modernize their energy systems to make them more efficient.
National model codes do not obligate landmarks to comply with the required
energy standards for regular buildings. However, NYC is updating energy systems
in its historic constructions. This is important evidence showing that -at some scale-
the singularities of a particular place support the need for locally adapted approaches
In addition, NYC is planning to launch a series of educational programs and
campaigns to show New Yorkers simple ways to reduce energy consumption at
home, without an impact in quality of life.
Urban non-conventional renewal energy generation
NYC's installed solar capacity went from 1 MW in 2007 to over 8 MW in 2012 (NYC
Mayor's Office, 2013). The Public Service Commission is forecasting projects for an
additional 60 MW of installed capacity by 2015.
This explosive growth can be seen as a reaction to lower installation and
technology costs, but also to property tax abatements and expanded "net-metering"
regulations developed by the city (PlaNYC, Energy Chapter, 2011).
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To facilitate investments in photovoltaic (PV) systems, the city has developed
an online solar map through which New York inhabitants can calculate the potential
for solar energy generation in their own rooftops.
In addition to solar electricity generation, there are several other non-
conventional renewable energy projects taking place in NYC, including solar
thermal, wind turbines, waste-to-gas and even some tidal turbines in East River.
Some of these initiatives are shown in Figure 4.2.
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Figure 4.2 - New York City NCRE Projects
Source: PlaNYC Energy Chapter 2011
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Financing Tools - New York City Energy Efficiency Corporation (NYCEEC)
Many of the energy efficiency initiatives require up-front capital, and also many of
them are not cost-effective from a private finance standpoint when discounted at
high cost of capital. Thus, banks have been usually reluctant to provide funds for
energy efficiency upgrades and projects (Environmental Defense Fund, 2011).
Taking this into consideration, NYC created a non-profit corporation named
New York City Energy Efficiency Corporation (NYCEEC), which uses federal funds
to team-up with commercial financial institutions and foundations to provide loans to
building owners for energy efficiency projects at below-market conditions.
In addition, NYCEEC uses part of its funds to develop an information center
to provide to the public relevant information regarding financing programs and tax
incentives available for energy efficiency initiatives.
This independent, non-profit corporation is created to assist the NYC in
implementing its Greener, Greater Buildings Plan and to advance the goals of
PlaNYC. In particular, the mission of this institution is "to support New York City's
energy and climate action goals by catalyzing an energy efficiency retrofit financing
market for private building owners" (www.nyceec.com).
NYCEEC, established in 2010, is governed by a Board of Directors conformed
both by public officials and private individuals. Each Director is appointed by the
Mayor, which is formally the sole Member of the corporation. According to its
governing documents, the NYCEEC Chief Executive Officer and other NYCEEC
members have the responsibility to approve financing opportunities.
This corporation works with utilities, banks and community development
financial institutions (CDFI's) in order to provide financing tools for energy efficiency
and conservation initiatives in the five boroughs of New York.
According to its strategic plan, NYCEEC considers three goals:
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" Develop in-house capabilities that will permit NYCEEC to play a critical role
in catalyzing retrofit financing markets.
* Pilot various financing products that demonstrate that energy efficiency is a
commercially viable investment that can be financed in various private
building sectors that are significant from the perspective of the City's
greenhouse gas emissions reduction goals.
" Develop a non-profit organization with a business model that can become
financially self-sustaining over time without excessive reliance on grant
funding.
Along with these goals, NYCEEC is developing the capacity to provide
construction and permanent loans and improve credit possibilities. In addition, the
corporation is educating other financial institutions about the opportunities in the
energy efficiency and conservation market.
Financing is available for installation of energy efficiency initiatives in existing
buildings, inclusion of energy efficiency measures in building rehabs, fuel
conversions, under the City's Clean Heat Initiative (i.e., from #6 or #4 heating oil to
ultra-low sulfur diesel or natural gas), and building-sited combined heat and power
systems that are part of an energy efficiency retrofit.
Regarding its own financing, NYCEEC operations are funded mainly through
two Federal Grants: the Competitive Better Building grant and the Formula grant,
awarded to the city through the American Recovery and Reinvestment Act of 2009,
in particular with the Energy Efficiency and Conservation Block Grant (EECBG)
instrument. In addition, the corporation receives support from several foundations,
such as the Rockefeller Foundation, the Kresge Foundation, the Deutsche Bank
Americas Foundation, Doris Duke Charitable Foundation and the Living Cities
Foundation, among others.
According to the Financial Statements as of June 30, 2012 audited by Ernst
& Young LLP, the net assets of the New York City Energy Efficiency Corporation
reached over USD 33.3 million, of which over 90% correspond to Federal grants.
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London - United Kingdom
Brief Description
London is the capital city of both the United Kingdom and England, and was founded
by the Romans approximately two thousand years ago. The name Greater London
has been applied to the urban area around the original square-mile city -The City-
since 1800's, and administratively is governed by a publicly elected Mayor and the
London Assembly.
As New York City, London is one of the financial capitals of the world and
houses the most diverse cultures in the planet with over 300 languages spoken
within its boundaries (National Centre for Language, 2008).
According to official information, Greater London's population as of 2011 is
8,173,900 inhabitants, making it the most populous city in the UK and in the
European Union. The population growth of the last decade is over 14% (Greater
London Authority, 2012). The geographic area covered by the urban area defined
by the Office of National Statistics of the UK as Greater London is 611 square miles.
However, Greater London is located within a metropolitan area of between 12
million and 16 million inhabitants, depending on the definition used. It is important to
notice that the UK does not have a standard statistical definition for metropolitan
areas as the US has (Freeman, 2007).
Regarding climate, London has the oceanic climate, the same weather
conditions as most southern England. The warmest month is July, with an average
of 23.2 *C (73.8 OF), almost tied with August. For its part, the coldest weather is
found in February, with an average of 2.4 *C (36.3 *F). Total precipitation in the year
reach an average of 591.8 mm, which are distributed through the year, with January
and March being the rainiest months. Snowfall is observed a few times a year in
winter months, totaling an average of 16 snowy days per year.
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After two consecutive 4-year terms of Ken Livingstone, the current Mayor of
London is Boris Johnson, who is also in his second consecutive term.
Political Organization
London's political organization considers two levels or tiers, a local administration
and a city-wide strategic authority.
The upper level, named the Greater London Authority (GLA), consists of the
Mayor of London, who is democratically elected through a supplementary vote
system for a fixed period of 4 years, renewable, and the London Assembly.
The current Greater London Authority exists since year 2000, after the results
of Greater London Authority Referendum that took place in 1998, in which 72% of
London voters agreed with the Government's proposal of creating such a political
scheme. The GLA is responsible of the provision of the vast majority of public
services such as police, transportation, housing, culture, fire services, etc., and it is
accountable for the strategic planning of the city, including energy planning.
However, given the former political organization of the city, some public services and
activities remain in the hands of the central Government of England, such as public
health and the majority of taxation. In addition, some activities also remain in the
lower tiers, such as street lightning, parks and libraries (Bird et.al, 2006).
From an executive perspective, the GLA is run by the Head of Paid Service,
who serves both the Mayor and the Assembly. The GLA has four functional bodies,
namely, Transport for London (TfL), Mayor's Office for Policing and Crime, London
Fire and Emergency Planning Authority, and London Legacy Development
Corporation.
The London Assembly is a 25 member Council which mainly scrutinizes the
Mayor's activities and potentially amends his budgets. Eleven of its members
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represent the whole capital and the remaining 14 are elected by "constituencies" or
electoral jurisdictions.
The lower tier consists of the 32 Boroughs Councils and the City of London
Corporation. These 33 local authorities conform Greater London from an
administrative perspective, and are responsible for the provision of the public
services that are not provided by the GLA, such as local schools.
As described above, the City of London refers to the ancient core of London
and it does not have a usual local authority, but is governed by the City of London
Corporation, elected by residents and businesses and presided by The Lord Mayor
of The City of London - not to be confused with the Mayor of London.
Energy Context
As of the year 2000, London was one of the European cities with the highest energy
consumption in per capita terms among of those with similar climate conditions.
However, the city has decreased its energy consumption by 10% in the last decade
(GLA, 2011). Nevertheless, as depicted in Figure 4.3, the relationship between
energy consumption and climate is very direct, and the period between 2000 and
2009 has been the warmest decade on record since 1850.
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Figure 4.3 - Annual Temperature and Energy Consumption
in London
Source: Greater London Authority 2002
According to the latest report of London's Energy and Greenhouse Gas
Inventory (LEGGI), Greater London consumed 151,903 GWh of energy in 2008.42%
of that energy was consumed in London's homes (domestic), 35% from London's
workplaces (industrial and commercial) and 23% from the transport sector. The
evolution of energy consumption by sector is depicted in Figure 4.4.
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Figure 4.4 - London's Energy Consumption by Sector
(GWh)
Source: LEGGI 2010
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Regarding the use of the different kinds of energy, the same report declares
that gas consumption decreased from 53% of total energy consumed in London in
2000 to a 49% in 2008. Electricity consumption accounts for 26% of all the energy
consumed in London, this is a 3% increase from 2000. Coal and heating oil complete
2% of the total energy used, a reduction from 4% in 2000. Transportation is
responsible of the remaining 23%. This includes domestic aviation (aeroplanes
taxiing, taking off, and landing up to an altitude of 1,000 metres at London's airports),
domestic shipping, road and rail transport. It is important to notice that transport
energy consumption increased from 19% observed in 2000.
The majority of energy consumed in the domestic sector is for heating which
represented 61 % of total domestic consumption in 2009. For its part, water heating
and lighting appliances accounted for a further 18% each, while kitchen activities
reached 3% (Department of Energy and Climate Change, 2011).
According to the most recent measurement of London's C02 emissions shows
that in 2008 they were 44.71 million tonnes, which represents 8.5% of the UK's total
C02 emissions. This is 1 % less than London's C02 emissions in 1990, having fallen
11 % from a peak in 2000. In total, 56% of London's C02 emissions come from gas-
fired heating.
Energy-related Initiatives and Policies
In 2004, Ken Livingstone, the Mayor of London at that time, launched the Mayor's
Energy Strategy as a response to three important challenges: increasing energy
consumption, climate change and fuel poverty. In the UK, fuel poverty is said to occur
when -in order to heat its home to an adequate standard of warmth- a household
needs to spend more than 10% of its income (Department of Energy and Climate
Change - UK Government, 2010).
One of the declared ways to deliver this energy strategy was the "Mayor's
Powers".
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The Mayor's Energy Strategy of 2004 defined three simple steps of Energy
Hierarchy: 1) Use less energy (be lean), 2) Use renewable energy (be green), and
3) Supply energy efficiently (be clean).
The 2004 Energy Strategy considered the creation of the London Energy
Partnership (LEP), an independent entity which should adopt the Mayor's policies.
Its formal tasks are to assist in the delivery of London's carbon dioxide reduction,
fuel poverty and security of supply targets; provide a single voice for sustainable
energy in London and achieve a sea change in thinking about sustainable energy by
key stakeholders; enable a number of high-profile, London-wide initiatives that
deliver social, environmental and economic benefits; and create commercial
opportunities in sustainable energy and help to build London's green economy.
In 2011 Mayor Boris Johnson took some of the elements of the Energy
Strategy of his predecessor and published a new plan named London's Climate
Change Mitigation and Energy Strategy. This new policy established four main
objectives:
1) To reduce London's C02 emissions to mitigate climate change.
2) To maximize economic opportunities from the transition to a low carbon
capital.
3) To ensure a secure and reliable energy supply for London.
4) To meet, and where possible exceed, national climate change and energy
objectives.
In particular, the plan is to cut C02 emissions by 60% by 2025 as compared
with those of 1990.
Following is a description of some of the energy efficiency and conservation
initiatives that are taking place in London.
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Decentralizing Energy - The London Heat Map
As part of the effort to provide London with greener energy, the Mayor is
implementing several initiatives to facilitate decentralized energy in the city, such as
a web-based heat map, a specific delivery unit and promoting the legal framework
needed to develop the decentralized energy market.
In the Business as Usual scenario, London's energy supply is projected to
generate 33.25 Mega Tons of C02/year by 2025. However, considering both the
Central Government and the London measures, authorities' estimations forecast a
reduction for C02 emissions for London's energy supply by 4.52 Mega Tons per
annum by 2025.
In order to determine where to focus the energy decentralization projects it is
necessary to know local energy demands. This includes the density of energy
demand, user types, etc.
As mentioned above, to provide this information, the Mayor developed the
London Heat Map, an online interactive tool that allows users to identify opportunities
for decentralized energy projects in the city. This GIS-based instrument delivers data
regarding major energy consumers, fuel consumption, C02 emissions, community
heating networks and energy demand density. In addition, the map -accessible at
www.londonheatmap.orq.uk and captured in Figure 4.5- allows users to upload their
own energy data.
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Figure 4.5 - London's Heat Map
Source: www.londonheatmap.orq.uk
Retrofitting Existing Homes - The RE:NEW initiative
Despite the fact that approximately 59% of London's homes have solid walls,
meaning that they are difficult to insulate, and that some 50% of London's homes
are flats, which are logistically harder to retrofit than a house, the Mayor of London
has launched a very strong effort to retrofit London's homes (Delivering London's
Energy Future, 2011).
As shown in Figure 4.6, 61% of domestic energy consumption in London
correspond to space heating, authorities are focusing an important portion of their
work on measures to tackle that particular issue. In fact, the current energy strategy
is aiming to offer every London home with a whole-house retrofit by 2030. In the
meantime, the Mayor's office is working with London's boroughs, utilities and Central
Government to install some simple energy efficiency measures into 1.2 million
homes and some more profound measures where possible by 2015.
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In this sense, the Mayor has launched a program called RE:NEW. This
initiative aims to retrofit London's homes with energy efficiency measures, low and
zero carbon micro-generation and water saving measures. RE:NEW is based on
existing energy efficiency schemes and models used in other places, but trying to
apply them in a more integrated and scaled project. Feeding back from other
experiences and best practices, RE:NEW is delivering a consistent idea to the public
with a common marketing and communication effort that is simple for households to
understand, increasing the probabilities of households taking up the measures
offered.
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Figure 4.6: Energy Consumption by Sector
Source: London Greater Authority 2010.
The RE:NEW model principles are:
* Whole-house approach, meaning that energy consultants visit homes and
survey them with a global perspective, identifying potential improvements in
several areas.
" Area-based delivery, meaning that houses are visited in a street-by-street
basis, in order to engage communities and to detect common measures in
neighborhoods efficiently.
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* Capability to tackle all kinds of housing. Regardless of houses nature or
tenure scheme, the RE:NEW program is prepared to aboard each kind with
specific measures.
" Free upfront, meaning that all the implemented measures are free for the
tenants or owners at installation.
* Integrated with wider priorities. The program not only search for energy
efficiency opportunities, but also water efficiency measures and other
services.
The RE:NEW model has been developed, and is being implemented through
a collaboration between the Mayor, London Councils, London boroughs and the
Energy Saving Trust, a foundation that gives independent advice to households and
organizations on how to reduce carbon emissions, use water more sustainably and
save money on energy bills.
Retrofitting existing public buildings - The RE:FIT program
Similarly to the RE:NEW program, the RE:FIT program aims to the implementation
of energy efficiency measures to existing public buildings in London. Preaching
through example, the Mayor is making retrofitting initiatives available to the public
sector.
In this program, public building owners identify the buildings they would like
to retrofit and "offer" them in a competition to the RE:FIT's approved framework panel
of capable Energy Service Companies (ESCo). Once the ESCo is appointed, it
undertakes audits of buildings to identify potential energy saving measures and then
installs them. The ESCo guarantees the resulting energy savings, and the payback
of the initial investment. This transparent and risk-transferring method simplifies
procurement for the public sector.
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In general terms, RE:FIT aims to achieve energy savings of over 25% per
building. However, energy saving measures installed by ESCos vary in cost and
payback periods, and therefore the combination of these factors translates in savings
on energy bills, through which ESCos can offer an attractive overall payback
proposal.
The RE:FIT program includes a specially designed project delivery unit, which
provides permanent support and help to interested organizations for each project
phase.
The Greater London Authority recently completed a pilot in 42 buildings,
including fire stations, police stations and "Transport for London" offices. The
measures are expected to deliver an average reduction of 28% in C02 emissions,
and the average payback period of the energy efficiency measures being installed
is seven years. In concrete, energy savings are expected (and guaranteed) to reach
over USD 1.5 million per annum.
Cooperation with the Better Building Partnership
In addition to the efforts addressed to tackle public buildings energy inefficiencies,
the Mayor's strategy is focusing also in private commercial buildings. In this sense,
authorities are working with the Better Building Partnership (BBP). The BBP is a
collaboration of the United Kingdom's 14 most important commercial property
owners, who declare to be "working to develop solutions to improve the sustainability
of existing commercial building stock and achieve substantial C02 savings" since
2007. The BBP represents a relevant portion of the commercial floor space existing
in London.
One of the main challenges in retrofitting commercial-rented buildings is the
difference between owners and tenants' interests. However, the BBP has developed
the so called Green Lease Toolkit, a series of practical templates for owners,
managers and tenants regarding energy efficiency measures.
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The BBP is also executing benchmarking in the commercial property sector.
The gathered data is being used to spread best practice to the commercial sector.
Carbon-neutral New Buildings
As part of the London Plan and London's Housing Strategy, the Mayor is aiming to
have carbon-neutral residential buildings by 2016 and non-residential buildings by
2019. To achieve these goals, several actions are being taken both from the Central
Government and the Mayor's office, including new building codes, land-use plans
for boroughs and Greater London, training programs and building regulations.
Financing
According to the official strategy documents, the target of reducing C02 emissions
by 60% of 1990's levels by 2025 would need over USD 61 billion globally in Greater
London, and the particular activities involving the Mayor's office will require USD 21
billion.
The Mayor's office believes that this amount cannot be provided by the public
sector alone, and part of the financing strategy is "using existing public sector funding
streams to attract and unlock private sector investment".
As opposed to prior efforts, the Mayor of London is now backing climate
change mitigation initiatives with over USD 150 million. In addition, another USD 150
million were invested in the London Green Fund, the London leg of JESSICA (Joint
European Support for Sustainable Investment in City Areas), which are intended to
be used as revolving loans and raise a further USD 150 million from the private
sector.
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The London Green Fund (LGF) was established by the Greater London
Authority (GLA) with the assistance of the European Investment Bank (EIB) and the
London Waste and Recycling Board (LWARB) under the European Commission's
JESSICA initiative. On behalf of the LGF, the European Investment Bank procured
two Urban Development Funds, one of them being the London Energy Efficiency
Fund (LEEF). This particular fund invests in energy efficiency retrofit to public sector
buildings, such as hospitals, museums, schools, official buildings, public housing,
universities, etc.
Case Studies Conclusions
As described in Chapter 1, depending on the source quoted, cities consume between
75% and 80% of the energy generated in the planet. Therefore, addressing energy
efficiency and conservation in large urban settlements seems to be logical and
efffective.
In that sense, the cases described in this chapter show the quantity and
nature of the energy efficiency initiatives undertaken by two urban settlements with
defined boundaries, a scale that allows economies and efficiencies and political
insitutions covering them. As the reader can see, both examples have tackled energy
efficiency issues taking advantage of their scale, which is really capitalized when
there are institutions that cover the whole defined territory and its population,
whether it is in a one-tier model such as NYC, or in a two-tier case like Greater
London.
In any case, the single or upper administrative level is the one in charge of
designing and implementing energy efficiency initiatives. Regardless if there is one
big political entity or 33 boroughs, the scale and coordination required to address
energy efficiency issues is possible through some central political or administrative
instrument agglomerating existing organizations, institutions and -ultimately-
citizens. In other words, these two big cities have implemented energy efficiency
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initiatives successfully not only because they are large, but because they have taken
advantage of their size, thanks to appropriate institutional organization at city-wide
level.
Despite the fact that in each case Federal or Central Governments play an
important role, mainly through regulatory framework and provision of funds, at the
end of the day these large urban governments providing scale, coordination and
accountability for energy efficiency issues have a fundamental impact and influence
in designing, developing and implementing public initiatives, programs and/or
policies to address such a relevant issue.
A summary of the most important urban level energy efficiency initiatives
applied in the cities studied is shown in Table 4.2.
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Major Energy Related Description Relevance of the Institutional Model and Scale
Initiatives
Green Codes NYC established the Green Codes Task Force to propose The great amount of ideas that the Green Codes Task Force has
ideas to improve sustainability in buildings. It has delivered delieverd is only possible because the actual power that a city wide
more than one hundred proposals to be included in NYC authorities can give to this group of experts, given the scale to which
Codes, 29 of them were already enacted. ideas will be applied to.
Greater, Greener Buildings A Plan consisting of 4 laws aiming to improve energy The capitalized scale given by authorities covering 8.2 million
New York Plan efficiency in large buildings of the city, focused on annual people allows that this regulatory changes and laws have a major
energy consumption benchmarking, energy audits, retro- impact in the area of interest. In addition, this kind of modifications
commissioning, lightning upgrades and sub-metering of per se require an important regulatory independence which is easier
commercial tenant space. to find in decentralized governments.
Urban Non-conventional NYC has fostered several non-conventional renewable The institutional model and the capitalized scale of NYC give the
Generation energy projects, including solar, solar thermal, wind turbines, city the capacity to develop and finance this kind of initiatives.
waste-to-gas and even some tidal turbines in East River. Probably it would be very hard for local governments of up to
600,000 inhabitants to manage and finance this kind of projects.
RE:NEW This initiative aims to retrofit London's homes with energy The fact that this initiative comes from the upper tier takes
efficiency measures, low and zero carbon micro-generation advantage of the economies of scale and the coordination required
and water saving measures. to implement it successfully throughout the whole city.
Greater RE: FIT This program aims to retrofit London's public buildings, Greater London's individual boroughs would probably not be able to
London applying mainly energy efficiency measures. retrofit their 
public buildings at their own cost and management.
Greater London Heat Map An online interactive tool that allows to identify opportunities The benefits of this initiative are capitalized when the whole city is
for decentralized energy projects. It delivers data regarding mapped. Partial information makes it impossible to compare and
major energy consumers, fuel consumption, CO2 emissions, benchmark the area of interest.
community heating networks and energy demand density.
Table 4.2: Major Energy Efficiency Initiatives in NYC and London and the relevance of the city-wide insstitutionality
Source: Elaborated by the author.
Chapter 5: Results of Interviews and Follow-up
Questionaires
This chapter goes through the most valuable findings encountered during the series
of interviews conducted personally in Santiago regarding the implications of the
current political institutionality in Santiago in the implementation of urban energy
efficiency and conservation policies and initiatives.
In addition, as described in Chapter 2, a selection of the key findings obtained
from personal interviews in Santiago and the case study research were summarized
in a group of eleven standardized questions that were sent out via e-mail to the same
interviewees engaged during the field research in Santiago.
Interviews Results
As described in Chapter 2, key actors from relevant sectors regarding energy
efficiency and conservation were personally interviewed by the author in Santiago in
January 2013.
Lack of Institutionality in Greater Santiago is affecting the creation and
implementation of Energy Efficiency initiatives
The most important finding is that the vast majority of the interviewees agreed
on that the non-existence of a metropolitan central government in Greater Santiago
affects the creation, design and/or implementation of public policies in general, and
particularly in the energy sector. From the relevant actors perspective, the main
difference on how the political organization of GS affects public policies in different
sectors is that in the case of energy conservation or efficiency, there are several
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initiatives taking place, but with no coordination or central governance. In the opinion
of the interviewees, in other sectors such as transportation, the lack of a unified
government is simply impeding the development of improvements. In other words,
interviewees in general find that -as Torrealba put it- "at least there are some real
initiatives regarding energy".
A second interesting result of the research is that there are several initiatives
taking place regarding energy efficiency and conservation. In spite the lack of
coordination among them -and how that can affect their scope and success- various
projects are being developed. However, almost each of these initiatives had or have
a different owner or sponsor. For instance, on the one hand the Ministry of Energy
was providing a subsidy for the installation of solar systems for sanitary water
heating, and on the other hand, the Ministry of Housing and Urbanism was
conducting a program of social housing retrofitting, and those programs were not
related. Going even further, some of these initiatives were completely unknown by
the other relevant institutions, such as CEN and municipalities.
Who could lead Energy Efficiency for Greater Santaigo?
Regarding which of the existing institutions in the current Chilean political
organization could play the role of a general coordinator in energy conservation and
efficiency policies, 85% of the interviewees agreed on that the Regional Government
(GORE) should assume those responsibilities, in particular the Department of
Planning and Development. The main two reasons for this idea were, first, that the
Regional Government was the only Region-wide institution with executive power,
and second, GORE has control over the National Fund of Regional Development
(FNDR), and then could find financing for energy efficiency projects. However, the
use of FNDR must respond to a Regional Development Policy, and its use must be
voted by the Regional Council.
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Ivan Poduje, a respected leader of opinion from the academic and
consultancy sectors believed that the Regional Government would not be able to
conduct or coordinate energy efficiency/conservation policies. His arguments were
that the Intendencia -at least in the Metropolitan Region- was more of a "political
springboard" than a real development or policymaking institution. Echeverrla -a
former Intendente and Minister- agreed on that. In this sense, the Intendente, being
appointed by the President, would not necessarily stay in the position for the four
years of the presidential period. In fact, after reviewing the list of Intendentes and
their time in office, it is easy to realize that they tend to stay in charge of the Regional
Government for less than two years. This has a very relevant impact on the continuity
of public policies at the regional level, particularly in the Metropolitan Region of
Santiago, considering that it houses the Central Government with its sectorial
Ministers and Undersecretaries. Projects in the agenda of a particular Intendente do
not necessarily exist in the plans of the following one, and it is very unlikely that the
existing bureaucracy is diligent enough to apply new public policies as fast as
Intendentes are changed.
Poduje also believes that energy efficiency at the urban level, particularly in
Greater Santiago, should be a responsibility of the Ministry of Housing and
Urbanism, since it is the entity watching over urban planning. However, Poduje
thinks that the figure of some sort of "Alcalde Mayor" (General Mayor) is going to
appear in Santiago within 20 years from now, but probably not as a democratically
elected official. In his view, this Mayor would be an Intendente with enhanced
executive powers and with coordination instruments in order to work with
Municipalities in city-wide initiatives. Under this model, Poduje thinks that city-wide
policies, such as those related with transportation, affordable housing, and energy
efficiency would be more easily implemented.
For her part, Maria Isabel Gonzalez thinks that, even when the Regional
Government could play some role as the coordination and execution entity,
policymaking in this regard should reside in the Energy Ministry, which with the
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support of the Budget Division (DIPRES) of the Ministry of Finance, should establish
a fixed investment amount in the FNDR for energy efficiency projects.
Executive power and budget of the Regional Governmet
In the opinion of the interviewees, particularly Echeverria and Allendes, the FNDR
fund is insufficient for the already existing initiatives, which at the Regional level still
as basic as bringing potable water or electricity to rural areas. Taking all this into
consideration, interviewees in general think that FNDR would not be enough to cover
energy efficiency/conservation initiatives because of Regional priorities and scarcity
of resources.
Just to support the point, Allendes said that in 2012, the FNDR fund consisted
of USD 190 million, which represented just 2.3% of the public investment in the
Metropolitan Region. This information was confirmed by the author with public data
from GORE's website (www.qobiernosantiaqo.cl).
Individual efforts by private companies and municipalities
Regarding the reason why some municipalities or private companies are pursuing
energy efficiency, even without formal policies behind it, interviewees agreed mainly
on economic incentives. In the case of the private companies included in this
research, those which were investing in energy efficiency devices or systems for
their projects, expected to recover them from a financial perspective in the short term
(transferring higher costs to customers) or in the long run (building a brand reputation
as an innovative and green company) (Colombo).
In the case of mayors, they saw that some of these initiatives could simply
save them money. Obviously, there was a political incentive too, since energy
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efficiency projects are generally well received by the community, and therefore
contributed to the political capital of the mayor. However, there seems to be a
constant behind the implementation of energy initiatives at the comuna level: Mayors
were available to develop energy efficiency projects only if a) social priorities such
as housing, education, water/sewer, health services, etc., were relatively under
control; b) after taking care of the social priorities in a) the municipality still had
available money; and c) the Mayor cared about energy conservation from an
environmental perspective. Related to this last motivation, the Councilor of the
municipality of Santiago Carlos Kubick recognized that, even being from different
political parties, the recently elected mayor of Santiago, Carolina Toh , had a
genuine interest in sustainability issues at the urban level, particularly in energy and
waste management.
Reasons other than political organization for the lack of Energy Efficiency Initatives
Regarding causes other than political organization for the lack of initiatives related
to energy efficiency, Torrealba, Vicufla and Gonzalez mentioned that the speed of
some "green" technologies, such as solar photovoltaic systems, could affect the
decision-making process, since it makes it very difficult to decision makers,
especially in the public sector, to make the call on some investment, knowing that
maybe in a couple of months the market could provide another cheaper and more
efficient alternative.
Other interviewees such as Echeverria and Poduje agreed that energy
conservation and efficiency at the urban level are just starting to appear in the public
agenda, so probably Santiago would need a couple of more years before this topic
reaches the needed relevance for authorities to push the institutionality changes it
may require, whether they are at the regulatory level or just in practice or
empowerment. In addition, Santiago's rather kind climate makes heating and air
conditioning costs relatively modest. In fact, some energy efficiency projects
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executed by centralized public institutions, such as Ministries, are aimed for areas
with colder weathers than Santiago.
Jorge Bunster, Minister of Energy, says that, recently, energy efficiency was
included as a State Policy in the National Energy Strategy. However, he recognizes
that his main focus today is the strategic provision of energy for the country, given
its dependency on foreign sources and the opposition that some generation projects
are encountering in some communities. In other words, he seems to believe that
energy efficiency would not have a relevant impact in the total energy consumption
of the country.
Regarding concrete public policies related to energy efficiency at the urban
level, Minister Bunster said that the Chilean Government would prefer not to
incentivize initiatives through subsidies, since in his opinion Chile has
competitiveness issues that could be aggravated with subsidies. In fact, the existing
subsidy to promote the installation of water heating solar systems was legally
designed to end by December 2013, and the Ministry of Energy is not thinking to
renew such a program.
This is a very relevant statement, since many of the energy efficiency and
conservation initiatives are not cost-effective from the private perspective for the
Santiago reality, and thus would likely require some kind of financial support from
the public sector. Therefore, the benefits that would arise from a city-wide authority
in energy issues become more important, since coordination and economies of scale
that such institutionality would imply would help to make energy efficiency initiatives
more cost-effective, and then more likely to happen.
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Follow-up Questionnaire Results
During the fourth week of April and the first days of May 2013, the subjects selected
for the interviews conducted in Chile were asked to answer a follow-up
questionnaire, with the purpose of measuring if they agreed with eleven
asseverations related to some of the findings from the personal interviews. Eight out
of the twelve original interviewees agreed to take place on this additional research.
For each of the eleven questions, the interviewee answered according to the
following agreement scale:
1) Totally disagree; 2) Disagree; 3) Agree; 4) Totally agree.
Figure 5.1 summarizes the number of answers that each grade received for
each question.
The first result is that most of the interviewees think that the lack of institutions
covering Greater Santiago as a whole could be explaining an assumed slow pace in
developing energy efficiency initiatives.
The second conclusion is that the relevant actors that answered this
standardized questionnaire basically agree that -as of today- the Ministry of Energy
is definitively not capable of facing the energy efficiency challenge for Greater
Santiago. Probably, the main reason for this opinion is that the Ministry of Energy is
a relatively new and small Ministry, and also because it has publicly declared a
strategic nature more than a "hands-on" intention. For its part, in the opinion of the
interviewees, the Regional Government seems to be more prepared to take on such
tasks. As opposed to the Ministry of Energy, the GORE is more of an executing
institution, and, despite its limited budget, year by year the FNDR is turned into
tangible projects. In addition, by definition, GORE has a regional scope, and
considering the relative weight of Greater Santiago within the Region Metropolitana
it is reasonable to think of the Regional Government as a platform for energy
efficiency initiatives for GS.
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Figure 5.1: Follow-up Questionnaire Results
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In third place, almost every respondent thinks that comuna governments are
not receiving any direction or instruction regarding energy efficiency measures or
initiatives.
In addition, the only question for which all answers were in the "agree" or
"totally agree" group was the one suggesting that those authorities at the municipal
level that are conducting energy efficiency initiatives are doing it just because they
care and they have the money to do it, but not responding to a coordinated and
transversal effort in Greater Santiago.
For its part, the question with the most "totally agree" answers is the one
suggesting that the existence of an upper-tier elected Mayor in Greater Santiago
would help to address energy efficiency issues, which is consistent with the declared
opinion of a lack of energy-related institutions covering Greater Santiago as a whole.
Another interesting finding of this follow-up questionnaire is that participants
from the public sector and from the real estate development/construction industry
believe that developers and contractors could have some influence and activity in
implementing energy efficiency initiatives, regardless of the incentives eventually
provided by the authorities. However, interestingly enough, the three interviewees
that think that the private sector would only react to positive or negative incentives,
namely Gonzelez, Vicutia and Poduje, are those in the consulting or designing
business, which probably allows them to have a more objective perspective.
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Chapter 6: Conclusions and Final Discussion
As a result of the information gathered during this research, considering the opinions
of the relevant players interviewed and questioned, and the evidence provided in the
case studies, it is possible to lay out a set of conclusions and final discussions.
Conclusions
The institutional weakness of Greater Santiago and its implications regarding the
implementation of energy efficiency policies
The first conclusion of this thesis is that the relevant players considered in this
research related to the energy and political sectors agreed that the existing
institutional model in Greater Santiago is weak in general terms. In addition, they
stated that such an institutionality (or shall we say, the lack of it) results in
inefficiencies in proposing, developing or implementing energy efficiency policies
and initiatives. This opinion was the common denominator among the subjects that
took part of this research, both from public and private sectors, regardless of their
activities or political inclinations.
Bird and Slack in their paper "An Approach to Metropolitan Governance and
Finance (2006)", concluded that, regardless of the particular governance model, a
strong regional structure encompassing the entire city-region is important and that
such a structure is needed to resolve environmental coordination issues among
other problems.
In addition, these authors' opinion is that "good government (...) requires
elected and responsible mayors and councils with a substantial degree of
organizational independence and full responsibility".
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For its part, Meyer and Glaeser (2002) in "Chile: Political Economy of Urban
Development" say that "proper public policies will not persist (or will not be
implemented adequately) unless the political institutions are designed to provide
politicians with the right incentives to implement those policies".
All three asseverations seems to be particularly true when it comes to energy
efficiency and conservation initiatives in Greater Santiago.
The Regional Government - Lack of executive power
Given the political organization of "Regi6n Metropolitana de Santiago", the Regional
Government may appear as an organ than could potentially assume energy
efficiency responsibilities for Greater Santiago. However, the capacity of the
Intendencia in practice is very restricted, and therefore, probably its real contribution
would be more on the design and advocacy side than in executive or managerial
duties.
On the one hand, as explained in Chapter 3, the figure of the Intendente is
appointed by the President of the Republic and has no administrative power over
the democratically elected mayors, excepting situations when public safety is
compromised, in which he/she can really act.
On the other hand, the position of Intendente in the "Region Metropolitana" is
more like a political springboard, and therefore, it is actually somewhat hard to find
long-term policies or projects like those which would be needed to take care of
energy efficiency in the city.
In third place, as we saw in Chapter 4 -where the cases of London and New
York City are described- funding is a key factor in order to develop energy efficiency
policies. However, the Regional Government's only funding tool, the National Fund
of Regional Development (FNDR) is minuscule in comparison with the public
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investment in the region, and must be used to cover more basic needs mainly in
rural sectors of the regional territory, such as potable water and transportation.
As a conclusion, according to the opinion of the majority of the key actors
interviewed during this research, and even considering that the Regional
Government is the existing organization that theoretically is more likely to be able to
assume energy efficiency responsibilities for Greater Santiago, its actual executive
powers would diminish its contribution.
Scarcity and scope limitation of energy efficiency initiatives in Greater Santiago
As described in Chapter 1, according to the Latin America Green City Index (The
Economist Intelligence Unit, 2011), Greater Santiago's green initiatives regarding
energy are very few and in general are also partial. In addition, the reader would
probably see that GS is not designing nor developing energy efficiency initiatives
comparable to those of the cities studied in Chapter 4.
As described in Chapter 3, the Ministry of Energy through its National Energy
Strategy 2012-2030 is conducting some energy efficiency policies, however, these
have a national and more strategic approach, and despite all their importance and
value, are not intended to tackle energy efficiency challenges at urban level
specifically.
The few initiatives existing in Greater Santiago are conducted by different and
independent institutions or organizations, and generally are not coordinated among
them. Policies executed by the Ministry of Energy has no coordination with those of
the Housing and Urbanism Ministry. Even further, the few policies that some
institution may have, usually are not known to the others. Projects developed and
financed by the Municipality of Vitacura end in the boundaries of the comuna, when
they could be easily extender towards contiguous municipalities.
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Different prioritization of energy issues among lower-tier institutions
In a city like Greater Santiago, different comunas have very different needs and very
different budgets. Therefore, since resources are scarce, each mayor will allocate
such resources in a way that they can address the particular needs of the community
that elected him/her.
Thus, poorer comunas would only be available to implement energy efficiency
initiatives and policies if they get the money required to do it. In this sense, it is
important to note that the evidence from the case studies in Chapter 4 suggests that
the scale capitalized by city-wide administration may enhance the likelihood of
getting funds. In addition, such institutionality could help to distribute resources from
wealthier comunas to poorer ones.
Finally, it is also important to note that the Chilean Government has provided
funding for energy efficiency purposes in the past. In fact, the Programa Pais de
Eficiencia Energetica program received more than USD 10 million in 2008 (CNE,
2008).
In this sense, even considering that the evidence provided in this thesis fairly
shows that the energy issue should be relevant for the whole city of Greater Santiago
de Chile, just a few municipalities are doing something about it. Furthermore, those
comunas that are implementing energy efficiency measures are doing it because of
a particular interest of the respective mayor and because they have a generous
budget that have allowed them to cover the basic needs and services first.
Thus, it would be reasonable to suggest that some other kind of institution,
one that could lever the energy-efficiency needs of the city of Greater Santiago as a
whole, would allow policymakers to see and address energy issues from a broader
and long-term perspective.
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Final Discussion
Research Limitations
As in any qualitative research, the thesis presented in this document have certain
limitations that worth mentioning.
In the first place, the universe of key actors interviewed in this work was
limited. Even considering that the selected subjects represent diverse and important
institutions and sectors, relevant players were not included in the field research for
a variety of reasons such as tight schedules, explicit denial to participate in the
research, etc. In particular, the regulatory authority, electricity and gas distributors,
and some kind of consumer representative institution would have added value to the
qualitative research.
On the other hand, the vast majority of the information regarding energy
efficiency initiatives and programs developed and implemented by the cities
reviewed in Chapter 4 was provided by the respective authorities, affecting the
impartiality of the data. However, all the information provided by official institutions
is public and therefore is subject to strict transparency regulations. In addition, if
possible, the information provided by official organizations was contrasted with
objective sources.
Finally, both New York City and London, but especially the latter could be
considered as relatively new in applying energy efficiency measures, and therefore,
the actual effects of such measures are not known.
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A Starting Point
The political organization of Greater Santiago is very unlikely to change. As of today,
there is no political will to create or establish an upper-tier organization in by far the
most powerful city of the country, let alone a democratically elected Mayor, that
eventually would counterbalance the figure of the President of the Republic. In
addition, such an organizational model would imply that existing lower-tier, comuna
based governments, lose power in some of their existing responsibilities, which is
very unlikely to happen.
Several papers have been written about Greater Santiago's political
organization, and one particularly interesting effort is that of Chuaqui and Valdivieso
from the Institute of Political Sciences of the Pontificia Universidad Catolica de Chile,
published in 2004, which describes the existing institutionality and set out a
"politically viable proposal". The model consists in the implementation of the
"Gobernacion" of the Province of Santiago, as it exists in the rest of the provinces of
the Metropolitan Region, attributing to it functions a greater autonomy in relation to
Greater Santiago's government. This proposal also considers the creation of a city
council with citizenship representation originated at the municipal level.
From the energy stand point, it is very likely that energy consumption in Chile
in general and in Greater Santiago in particular will continue to increase. However,
given the opinion expressed by some of the interviewees -which is shared by the
author- suggesting that energy efficiency is beginning to appear more and more in
the public agenda, there is a fair chance that energy authorities start to search for
ways to improve efficiency in energy consumption.
Considering all of the above, the Regional Government emerges as the logical
institutional base to develop some kind of energy-related organ to work towards
energy efficieny in Greater Santiago. However, as the evidence of the case studies
shows, the capacity to really make energy efficiency happen depends on the actual
power that authorities have, given the scale.
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In that sense, the lack of actual executive power of the Intendente has to be
recognized. In fact, improving Intendente's executive powers in order to really take
care of energy efficiency policies for Greater Santiago would require several
changes to the laws that regulate his/her responsibilities.
Taking this into consideration, a good starting point could be to establish an
energy efficiency department at the Regional Government, which could pursue the
following objectives:
a) Design and propose energy efficiency initiatives or projects for Greater
Santiago, considering new ideas and also experiences from other cities.
b) Research and coordinate the existing initatives taking place in Chile at a
strategic or national level, whether they belong to the Ministry of Energy, the
Ministry of Housing and Urbanism, etc., and try to redesign them if necessary
in order to apply them to Greater Santiago.
c) Coordinate the eventual energy efficiency initiatives that could take place in
Greater Santiago.
d) Advocate among the municipalities of Greater Santiago in order to put energy
efficiency in the public agenda of local governments.
e) Advocate among the energy distributors of Greater Santiago, mainly Chilectra
and Metrogas, in order to develop energy efficiency projects as part of the
Corporate Social Responsibility investments that these companies make.
f) Develop and implement training, education and communication programs to
ingrain energy efficiency into the community.
Regarding financing, this energy efficiency department could eventually find
fund from the following sources:
a) Central Government: the Chilean Government has provided funds to energy
efficiency programs in the past, as it was the case of Programa Pals de
Eficiencia Energetica described in Chapter 3. However, it is important to note
that allocating public money to Greater Santiago could face political
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opposition, given the efforts to decentralize the country, and therefore this
precedent should be taken carefully.
b) FNDR: The National Fund for Regional Development could be a source of
funding for energy efficiency initiatives. However, given the relatively limited
size of this budget and the basic priorities that the Metropolitan Region faces,
the eventual contribution of FNDR is more likely to be focused on financing
studies or training programs.
c) Non-profit Corporations: Articles 100 and 101 of the Law N*19,715 establish
that under certain conditions, Regional Governments can form non-profit
societies with private entities, with the objective of contributing to the regional
development in the social, economic and cultural fields of the region. With
some limits, this regulation would allow Regional Governments to develop
and implement energy efficiency initiatives with private funding, even if the
direct beneficiaries of such initiatives are private entities or individuals, as it
would be the case of home-owners benefited with PV installations or
retrofitted houses.
In addition to this alternatives, other ways of funding could be explored, such
as the model adapted by the Citizens Utility Boards (CUB) in some States of the
U.S., such as Illinois, Wisconsin or Oregon. These non-profit community boards are
generally established by the State with the purpose of keeping the interests of the
community, ensuring effective and democratic representation of utility consumers
before utilities, the respective State Commerce Commission, the Federal Energy
Regulatory Commission, the courts, and other public bodies. In addition, CUBs
declare to advocate for reliable, affordable and sound utility service. Interestingly
enough, these CUBs are partly financed by the utilities, the State and members
themselves.
Even considering this very basic and preliminary approach, the author
believes the creation of an Energy Efficiency Department for Greater Santiago,
housed within the Regional Government institutionality could be an interesting
starting point for developing and implementing energy efficiency initiatives and
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projects at the urban level. In addition, this approach could be replicated in other
large conurbations of Chile which also consist of an agglomeration of local
governments lacking an over-arching authority, such as Valparaiso-Vifia del Mar-
Refaca-Concon-Quilpue in the Fifth Region of Valparaiso, or Concepcion-
Talchuano-Penco-Hualpen-San Pedro de la Paz, in the Eight Region of the Bio Bio.
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Appendix 1: Open-ended Semi-structured Interview
Questions
Guiding Structural Questions
1. Is there any energy efficiency or conservation public policy that is being
applied in Santiago?
a. If yes, which one(s) and why would you say that is the reason for that
one (those ones) and not other(s) such as... (offer examples of energy
efficiency initiatives).
b. If yes, would you say it is (they are) working? Why, why not?
c. If not, why not?
2. Is there any plan to develop or implement energy efficiency or conservation
policies in Santiago?
a. If yes, which one(s) and why would you say that is the reason
for that one (those ones) and not other(s) such as... (offer
examples from the theoretical framework).
b. If not, why not?
3. Do comuna's governments conduct energy-related initiatives?
a. If yes, which comuna and which initiative(s) and why would you say
that is the reason for that one (those ones) and not other(s) such as...
(offer examples from the theoretical framework).
b. If yes, would you say that it(they) could work better at the Metropolitan
level?
c. If not, why not?
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4. Which public institution would you say that should design and promote energy
policies at the urban level? Do you think it has the tools to do it?
5. What -if any- would you say it is the role that the private sector plays in the
urban energy efficiency/conservation initiatives? Is it playing it? Why? Why
not?
6. Is your particular institution/company playing a role in energy
efficiency/conservation initiatives at the urban level?
a. If yes, what is it? Could it do more?
b. If not, should it?
7. Do you think that the political organization of Santiago has an impact in the
design, development and application of energy efficiency and/or conservation
initiatives?
a. If yes, what would you change?
8. Do you think that the success of urban energy-related initiatives, especially in
Santiago, depend on their scale? In other words, would it be easier or harder
to develop energy policies and/or initiatives in smaller cities? Why?
Guiding Sectorial Questions
Energy Ministry:
1. In the last couple of years the Energy Ministry has published several
documents regarding strategic energy public policies. How do those policies
translate into concrete measures at the urban level, particularly in Santiago?
2. The law 20.257 established obligations to electricity generators to obtain
certain portion of their energy from Non-Conventional Renewable Sources.
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Do you think electricity companies will use urban infrastructure in Santiago to
install photovoltaic systems, for examples?
3. What is missing in Santiago to see OBF, DR, CEU, CFL initiatives take place?
GORE:
1. Do you think that GORE has the policymaking tools to develop, perform and
promote energy efficiency and conservation initiatives in Santiago?
2. Just a few weeks ago the Regional Government approved the Regional
Development Strategy for the next decade. How would you say that urban
energy issues are included in such document?
3. Can FNDR (National Regional Development Fund) be used for energy-
related program financing in Santiago?
4. Apart from FNDR, what other financing tools sponsored by GORE could be
used for energy-related programs and initiatives?
Housing and Urbanism Ministry Regional Secretary (SEREMI RM):
1. You play an important role in the development of territorial planning tools,
such as zoning plans. However, even when zoning maps at comuna level
must be consistent with the Metropolitan Zoning Plan of Santiago, they are
somewhat independent. Is there any zoning regulation right now promoting
energy efficiency and conservation initiatives?
a. If yes, which one(s) and why that one(s)?
b. If not, do you think it should be?
i. If yes, which one? Why is not already taking place?
2. Just a few weeks ago the Regional Government approved the Regional
Development Strategy for the next decade. How would you say that urban
energy issues are included in such document?
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Centro de Energlas Renovables (CER):
1. The CER is a joint effort by the Ministry of Energy and the Corporacion de
Fomento (CORFO) to promote and facilitate small to mid-size energy
initiatives related to renewable sources. Have you worked with projects at the
urban level?
a. If yes, question about location, energy sources, objectives, funding,
things that helped it happen, things -if any- that put the project at risk.
2. Are you planning to work with initiatives at the urban level in the near future?
Why, Why not?
AChM:
1. Is energy efficiency and/or conservation a relevant topic for AChM?
a. If yes, in what way?
b. If not, why not?
2. Would you say that there are some particular comunas in Santiago more
concerned about energy issues or more successful in applying energy
efficiency/conservation measures?
a. If yes, why? Look for budget and funding issues and also for political
organization issues.
b. If not, why not? Look for political organization issues.
SERVIU RM:
1. Your Service is responsible of the execution of the vast majority of public
infrastructure in the region, both from social housing and urbanism
perspective. Are you including energy efficiency/conservation measures in
your projects?
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a. If yes, what kind of measures? Why are you doing it? Look for a specific
policy in the Housing and Urbanism Ministry. How are those measures
financed?
b. If not, why not?
2. SERVIU RM executes public works required by other public institutions. Do
they explicitly require energy efficiency/conservation systems or measures in
their projects?
Municipalities:
1. What specific energy-related policies -if any- exist in your comuna?
2. (If there are policies) How are those policies financed?
3. (If there are policies) Have you worked in collaboration with any other comuna
or other public institution?
4. Do you receive particular instructions on this regard from other public
institution, such as AChM, MINVU, or GORE?
Energy and Planning consultants:
1. In your work both for the public and private sectors, are you including energy
efficiency/conservation initiatives?
2. How would you say that urban energy measures can be addressed by
Santiago with its existing political organization?
3. How would you rank Santiago's performance in energy policies when
compared to other metropolitan cities? What would you say is different?
Design:
1. You have worked with public and private institutions. Have they asked for
energy efficiency or conservation devices in their projects?
a. If yes, what has been the incentive to do it?
103
b. If not, are you suggesting energy efficient devices on your proposals
and projects? Why? Why not?
2. Given your international experience, how would you compare energy
efficiency/conservation initiatives in Santiago and other cities?
Construction companies:
1. Are you including energy-related measures in your projects?
a. If yes, why? Look for market reasons and/or public policy reasons.
b. If not, why not? What would you need to do it? Look for incentive-
related issues.
2. Are energy efficiency initiatives, such as PV or solar thermic systems, cost-
effective?
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Appendix 2: Written Questionnaire - Testing the Findings
1. As compared to other cities of similar size, Santiago is rather slow regarding
energy efficiency and conservation initiatives or policies.
2. Such slow pace could be explained by the lack of a city-wide institution or
entity pursuing energy efficiency in Greater Santiago.
3. The Regional Government or Intendencia could assume the challenge of
developing and executing energy efficiency and conservation initiatives in
Greater Santiago.
4. The Ministry of Energy could assume the challenge of developing and
executing energy efficiency and conservation initiatives in Greater Santiago.
5. The existence of an elected Mayor for Greater Santiago would foster the
development and execution of energy efficiency-related initiatives city-wide.
6. The scale of Greater Santiago in terms of population should help the
development and execution of energy efficiency-related initiatives city-wide.
7. Energy Efficiency is not a priority for Greater Santiago comunas' authorities
in general.
8. Energy Efficiency is not a priority for Greater Santiago inhabitants in general.
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9. Municipalities that are conducting Energy Efficiency and/or Conservation
initiatives are doing it because they have available funds and because
particular authorities care.
10. Comunas' authorities are not receiving any direction or instruction regarding
energy efficiency/conservation from any upper-level authority.
11. The private sector will play a role in Energy Efficiency initiatives in Greater
Santiago only if authorities develop a package of incentives (positive and/or
negative).
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